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ABSTRACT

This report describes the spectrum signature measure-
ments made on an Air Route Surveillance Radar (ARSR-1B-A) located
at the U.S. Naval Missile Facility, Point Arguello, California.

Description of the tests and results'of the measure-
ments are given for the ARSR-1B-A transmitter and were made in
accordance with the specifications and procedures of MIL-STD-449A.
Data reported herein will be used as an input to the DOD
Electromagnetic Compatibility Analysis Center library of spectrum
signatures,
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Section 1

INTRODUCTION

1.1 GENERAL

_ Spectrum characteristics for both existing transmitters
and receivers and for developmental and planned equipments are
needed to predict the mutual interference effects of electro-
‘magnetic equipment. The data obtained from the collection of
spectrum signatures will comprise_one of the principal aids in
predicting the performance in and effect on the electromagnetic
environment of other equipments and systems by a particular
equipment or system. A spectrum signature is defined as the
package of data which describes the electromagnetic radiating
and receiving characteristics of an equipment. In order to
collect spectrum signatures that are both meaningful and valid,

a techni®al standard (MIL-STD-449A) has been adopted which °
establishes uniform measurement techniques that are applicable

to the determination of the spectral characteristics of radio-
frequency transmitters and receivers. Measurements made under
this task were made according to the specifications and procedures
outlined in MIL-STD-449A and Order No. 1l1l. These measurements
will be‘used as an input to the DOD Electromagnetic Compatibility
Analysis Center library of spectrum signatures. The numbered
MIL-STD-449A tests to be made on pulsed radar equiprent are

listed below.

TRANSUITTER

' Power Output
Spurious Emission
Emission Spectrum
Modulation Characteristics
Carrier Frequency Stability
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RECEIVER

Sensitivity

Selectivity

Spurious Response

Over-all Susceptibility
Intermodulation

Adjacent Signal Interference
Pulse Desensitization

CW Desensitization

Dynamic Range

Oscillator Radiation
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ANTENNAS
5.4.2 Antenna Patterns -

Tests added and deleted from this schedule are discussed : %
in Section 1.3.

This report describes the measurement details and pre-
sents the spectrum signature of the Air Route Surveillance Radar
(ARSR-1B~-A) located at the Naval Missile Facility in Point Arguello,

California.
®

1.2 EQUIPMENT MEASURED > j

Air Route Surveillance Radar (ARSR~1B-A) is a pulse
type dual radar system designed to be incorporated into the civil
airways system as an aid to air navigation. This radar normally
operates in a frequency range of 1280 - 1350 Mc. The radar,
however, may be operated at frequencies as low as 1240 Mc. Each

equipment consists of dual transaitting, receiving, and moving
target indication channels to permit constant surveillance of air- i
craft to a greater than 200-mile radius of the radar site. A four-
part waveguide switch and an RF dummy load enables radiation of

one channel directly into the antenna while the remaining channel
can be completely energized and radiated into the dummy load for
maintenance purposes. Thke amplitron cutput of the transmitter
delivers a nominal 2 microsecond pulse at a 360 cycle repetition

rate with a peak power of approximately 99 dbm to the antenna.




The antenna assembly is a large high gain antenna with ,
nominal beam width dimensions of 1.35 degrees horizontal by {f
6.2 degrees vertical. The array dimension of this antenna is :i
40 by 11 feet compound curved which results in a nominal antenna Ef
gain of 34.3 db along the axis of maximum radiation. Antenna
polarization may be horizontal, linear, or circular, remotely
selectable over the band with no tuning adjustments required.
Azimuth rotational speeds of 6, 9, and 12 rpm are available.

1.3 EQUIPMENT CHARACTERISTICS MEASURED

Spectrum signature measurements on the ARSR-1B-A radar
at Point Arguello were limited to the period of time between
December 2, 1962, and December 21, 1962. As a consequence, all
receciver tests as specified by MIL-STD-449A were exempted by
Order No. 11. A priority schedule was established for the '
remaining spectrum signature tests. The order of priority is

. listed below.

, 1. Transmitter measurements through second
. harmonic.

2. Antenna Patterns through the second harmonic
taken with an azimuth rotational speed of not
greater than 1 rpm. Antenna Patterns to be
taken at only one test site.

3. Pulse Count Test (not specified by MIL-STD-449A).

4. Transmitter measurements above second harmonic
to be continued to completion or to December 21, 1962,

Antenna Patterns were not obtained due to the high wind
velocities and limited time permitted for restoring the antenna
to normal operation. This is explained in more detail in Section
5.4.2.




1.4 MEASUREMENT FREQUENCIES

The nominal frequency range of the ARSR-1B-A is
1280 - 1350 Mc. At the time these measurements were started,
however, Naval regulations limited the operating frequencies to
the range below 1310 Mc. In view of this, the normal operating
frequency of this radar (1297.8 Mc) was selected as the mean
standard test frequency. At a later date, authorization was
secured to operate at one frequency (1348 Mc) above the 1310 Mc
limit. This frequency was used as the higher standard test
frequency. Although the nominal frequency range of the radar is
1280 - 1350 Mc, the radar's lower frequency limit is 1240 Mc.
Since a spectrum signature should be representative of the radar's
full capability, a lower standard test frequency of 1257.8 Mc
was selected. To recap, the three standard test frequencies

are listed below.

foe = 1257.8 Mc
fom = 1297.8 Mc
foh = 1348 Mc

The actual frequencies used from day to day may differ
from the above by as much as 1 Mc due to the difficulty in tuning
the radar's magnetron. The radar was 'talked" on frequency by
measuring the radar frequency at the far-field test site.




Section 2

DESCRIPTION OF SITES AND SITE ENVIRONMENT

The Air Route Ffurveillance Radar (ARSR-1B-A) is located
on the Remote Radar site in the Naval Missile Facility at Point
Arguello, lLompoc, California. This site is on the southern
boundary of the Missile Range as shown in Figure 2-1. Coordinates
of the site are 120° 35' 18" W and 34° 35' 48" N, Figure 2-2 is
an aerial view looking southwest of Lompoc, California,and the
Naval Missile Facility. Lompoc is in the valley in the foreground
with the Missile Facility in the mountainous terrain in the
background. The Pacific Ocean is seen in the upper part of the
photograph. Tranquillon Peak is the high point just to the left
of center near the Pacific Ocean. Figures 2-3 and 2-4 are aerial
views of the Remote Radar site looking north. In the photograph
from left to right are the APS-20, ARSR Antenna, operations
building, microwave tower and FPS-6. Most of the site is at a
ground elevation of, 1545 feet except for the portion on which the
FPs-6 is located. This ground is at an elevation of 1533 feet.
The total elevation of the various components of the Remote R~dar
fite is as follows: :

APS-20, 1560 ft; ARSR Antenna, 1582 ft; microwave tower, 1685
ft; FPsS-6, 1598 ft.

Only one test site was used in this spectrum signature
collection. This test site was at the PIC (Zrequency Interference
Control) installation. The test site was at a distance of 21,560
feet and on a bearing of 65° 20' from the Remote Radar site.
FPigure 2-5 is a photograph taken from the Remote Radar site
looking toward the Test Site at FIC. Pilgurz 2-6 is a photograph
taken from the Test Site at FIC lcoking tcward the Remote Radar
Site. Figure 2-7 is a photograph of the measurement van on the
FPIC (Test Site) installation. The test antzzna (horn) is shown
mounted atop a pole which is mounted to tha =esasurement van.

Power for the van test equipment was obtaizad from the FIC instal-
lation,
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Figure 2-1. U.S. Naval Missile Facility-Point Arguello.
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Figure 2-2. Photograph of Lompoc, California and
Point Arguello Looking South-West.
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Figure 2-3. Photograph of Remote Radar Site.
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Figure 2-4. Photograph of Remote Radar Site.

*a

b
{




jorrrcraL PHOTOORANY

Figure 2-5. Photograph Looking to Test Site from Remote Radar Site.
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Figure 2-7. Mobile Measurement Van at Test Site (FIC).
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MIL-STD-449A states that the open-field measurements
shall be made at the far-field distance of the radar fundamental
frequency. The far-field distance is defined as D2/} where D
is the maximum aperture dimension of the antenna and) is the
wavelength of the fundamental test frequency. The far-field
distance from the ARSKR antenna at the highest standard test
frequency of 1348 Mc is

| o (40 £t.)2
Far-field = D“/)\ = %22 meters X 3.28 ft./ meter
. mc
_ (a0 £t.)2
3

1348 meters X 3.28 ft./ meter
= 2190 ft.

Since the Test Site is at a distance of 21,560 feet
from the radar site, the test antenna was in the far-field of the
fundamental and all harmonics measured.

The tall (140 ft.) microwave tower éﬁown in Figures
2~3 and 2-4 was not in the line of sight between the radar
antenna and the test site. This tower is ditectly in line
between the radar antenna and Tranquillon Peak.

The terrain for both sites is arid, barren, and
mountainous. An apalysis of the soil would probably show it
to be of ore-bearing composition.

For zost of the spectrum signature measurenents, the
mountains were shrouded in fog during the morning hours., However,
the Radar and Test Sites located on the peaks were usually above
the fog in the morning. In the late afternoon and evening, a wet,
dripping fog would usually move into the sites, Winds appeared
to be continucus on the mountain peaks. Wind velocities were at
a minimum in tke morning hours and at a maximum during the early
evening hours.
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Section 3

DESCRIPTION OF MEASURED EQUIPMENT

The original Air Route Surveillance Radar, designated
as ARSR-1, was designed to be incorporated into the civil airways
syster structure as an aid to navigation. The ARSR-1 is a pulse
type radar which consists of dual transaitting, receiving, and
moving target indication channels to permit constant surveillance
of aircraft within a 200-mile radius of the radar site. This
range has been increased in the modified ARSR-1 (ARSR-1B-A).

The modified ARSR-1 includes an Amplitron rf amplifier in addi-
tion to the magnetron and its associated circuits. A four-port
waveguide switch and an rf dummy load enables one channel to
radiate directly from the antenna while the remaining channel
can be completely energized and loaded into the dummy load for
maintenance purposes. An electronic map of the region being
scanned by the radar antenna is displayed on the PPI's. Normal,
integrated normal, or MTI video can be displayed..

7 The nominal system characteristics for the ARSR-1 radar
are tabulated below. These characteristics are essentially those
of the ARSR-1B-A radar located at Point Arguello, California,with
the exception of the power output. Radar power output with the

Amplitron rf amplifier incorporated in the circuit is approximately

12 db greater than the magnetron output.
RADAR SYSTEY CHARACTZERISTICS

GENERAL
Nominal Range = = = = =« - - 200 Nautical Range
(ARSR=1B-A) o« = = = = =~ = Has a greater range
Frequency Band- - = = = - - 1280-1350 Mc
Peak Power
(Magnetron Output) - - - - 500 kw zminimum, 600 k¥ maximum

(Amplitron Cutput) - - - - A nominal 10 db greater than tke
: magnetron output

Pulse Width - - = = = = = -~ 2 psec
Repetition Rate (PRF) - - - 380 pps
Cancellation System - - - - Coherent Type, 3 pulse comparison

with velocity shaping

i
£
5
S
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ANTENNA
Array Dimension - =~ ~ - = = 40 x 11 feet compound curved
Polarization = = = = = =~ ~ = Horn feed with choice of

horizontal linear or circular
Beam Width (half power)- - - Azimuth 1.35° + 0.1°
Elevation 6.0° + 0.3°

Elevation Pattern~ - « - - = Cosecant - squared from 5.5° to
52.5° normalized to 2.5°
Gain = = = = = = = = = =« - = 34.3 db + 0.25 db

Sidelobe Attenuation - - - - At least 24 db down
Backlobe Attenuation - - - - At least 30 db down
Integrated Cancellation Ratio

(Circular Polarization) - - More Than 24 db (Calculated)

Rotary Joint - = = = = = - - Dual (Radar and IFF)
Azimuth Rotational Speed - - 6 rpm clockwise
AlSO = = = = = = = = =~ 9 and 12 rpm at Pt. Arguello

Beam Tilt Adjustment - - - - From -1° to +5° by means of
manually operated worm-drive screw

TRANSMITTING SYSTEM

Source of RF Power - = - - - Magnetron oscillator Type 5J26
Frequency Range « = =~ = = - 1280 - 1350 Mc
Type of Frequency Control- - Manual tuning of magnetron cavity .
Type of Emission = =« =« = = ~ Pulsed
Duty Cycle -~ = = = = = = = = 0.00072
RF SYSTEM _ .
Over-all VSWR - - = = = ~ = 1.3:1 (Maximum)
Duplexers = = -« = = = = = = Ferrite circulator and 6322 tube
Mixer ,
AFC Crystal =« = = = = = = = IN21C
Signal Crystal - = = = -~ =~ IN21E
Noise Figure (Over-all) - - 6.7 db average measured
Waveguide Switch = = = - - - less than -85 db crosstalk between
channels

RECEIVING SYSTEM

Type = = = = = = = = = = = = Superheterodyne
Mixer = = = = = =« = = = = = Broad-band crystal matched to
' waveguide

Local Oscillator (Stalo) - - 2C40 Lighthouse Tricde with AFC,
tuned above magnetron frequency,
manually controllable

Stalo Frequency = = = = = = 1270 - 1390 Mc

AFC Pull-in range = = - - = 7 Mc

AFC desensitization range- - 50 - 200 kc

Intermediate Frequency - ~ - 30 Mc £ 0.5 lc

Bandwidth MTI - = = = = = = 3 Mc £ 0.5 Mc at 3 db points
Bandwidth Normal = ~ - - = Between 880 kc and 1.125 ldc

*s
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RECEIVING SYSTEM (Cont'd)
Normal Detector- - = = = = =

Sensitivity

Normal Channel - = - - ~ -
MTI Channel = = =« = = = = =
Integrated Normal Channpel -
Video Integration Gain - - -
MTI Feature = = « = = = - -

Anti-Clutter Circuits - - -
Sensitivity Time Control
(Normal and MTI)
Amplitude = = = = = = « -
Duration = = = = =« =« = = =
Flat = = = = = = = e = = -
Fast Time Constant
(Normal Receiver only)- -

Instantaneous AGC
(Normal Receiver only)- - -

MOVING TARGET INDICATION
Modes of Operation - - - - -

Delay Line = - = = = = = = =

Pulse to Pulse Jitter- - - -

Video Cancellation Ratio ~ ~

Over-all subclutter visibi-
lity

Cancellation Ratio (overall)

Velocity Response- = = = - =

Crystal Diode, nonlimiting AM
detector

-109 dbm 1+ 2 dbm

=108 dbm + 2 dbm

~111 dbm

20 db

Dual clutter cancellers with
adjustable feedback

IﬁlGC , STC, FTC

Adjustable to 80 db (30 db common)
Adjustable from 20 to 1000 psec
Adjustable from 30 to 720 psec

1.5 p sec in Position 1
0.5 p sec in Position 2

Breaks up clutter areas to permit
detection of aircraft appearing
in or superimposed on cldtter

1. Canceller No. 1

2. Canceller No. 2

3. Double cancellers in cascade
without feedback

4. Double cancellers in cascade
with feedback (normal operation)

Quartz Triple Delay Line, 2777 psec,

+ 1%, each line matched to within

+ 0.2 psec, 2 for MTI, 1 for video

int.

less than 7.0 millimicroseconds

33 db each canceller

Greater than 27 db at 40 miles

Greater than 33 db at 40 miles

Response capability of being ad-
Jjusted better than that obtained
in a single canceller, to below
that obtained in a double cancel-
ler without feedback




Figure 3-1 is a block diagram of the rf system of the
ARSR-1B-A radar. Since both channels are identical, only one
channel is shown with the common equipment. The transmitting
system of each channel of the ARSR-1B-A equipment includes an
Amplitron rf amplifier in addition to the magnetron and its
associated circuits in the ARSR-1 radar. The Amplitron func-
tions as a saturated amplifier that increases the power of the
magnetron rf pulses by approximately 10 db. 1In addition to
performing its normal functions, the trigger system in each
channel of the ARSR-1B-A synchronizes the firing of the Ampli-
tron with that of the magnetron. The Amplitron trigger circuits
develop the pulses necessary to synchronize the'triggering of
the Amplitron with that of the magnetron. Such synchronization
insures that rf output of the magnetron is available at the input
to the Amplitron 0.1 ysec before the Amplitron is fired. 1In order
to achieve this synchronization between the firing of the magnetron
and that of the Amplitron, it is necessary to compensate for the
inherent variable anode delay of the thyratron switch tubes used
in the Amplitron and magnetron modulators. Anode delay times
for these tubes vary between 0.5 and 2.0 psec. To compensate
for these variable delays, a sample of the output pulse from
each switch tube is applied to trigger synchronizing circaits
that sense the difference in time between the two pulse samples
over a given period of time. When the time between the two
pulses exceeds the predetermined limit, the synchronizing
circuits adjust the time of application of the Amplitron modu-
lator trigger pulses to the switch tube in the Amplitron modu-
lator and therefore, maintain the desired time between the
Amplitron and the magnetron triggers. Figure 3-2 is a block
diagram which shows the points of pulse sample in the trans-
mitting system. The trigger system and time relationships are
illustrated in Figures 3-3 and 3-4. 1In the absence of an
Amplitron trigger, the rf signal from the magnetron traverses
the rf circuit of the Amplitron and is fed to the rf system

18
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without any change in frequency or gain in amplitude. This

makes it posSible to operate the ARSR-1B-A equipment with the
output from the magnetron only.

ARSR-1B-A common channel components shown in Figure
3~1 are identical to the components common to both channels in the
ARSR-1, except that the ARSR-1B-A antenna rotary coupler and the
waveguide run between the waveguide switch and the antenna
pedestal are pressurized. The rf components used in Channel A
and Channel B of the ARSR-1 rf system are similar to the components
used in the ARSR-~1B-A equipment. In addition the ARSR-1B-A
system includes a ferrite circulator and high-pass filter.

The rf output of the magnetron oscillator is fed
through a section of 1 5/8-inch rigid coaxial transmission line
to a coaxial-to-waveguide transition. The transition transfers
the rf energy from the coaxial mode of the transmission line to
the waveguide mode in a half-height waveguide. The output of
this transition is applied to a ferrite load isolator.

This ferrite load isolator offers a low impedance to
the rf energy from the coaxial-to-waveguide transition and a
high impedance to any reflected energy from the waveguide
transformer to which the output of the isolator is applied. This
minimizes the effect of any mismatch in the rf system upon the
operation of the magnetron oscillator. The low impedance of the
ferrite load isolator output is matched to the impedance of a
full-height waveguide by a waveguide transformer. The output
of the transformer is applied to a directional coupler.

This directional coupler couples the rf energy from the
waveguide transformer to the Amplitrom and also applies two
attenuated output signals to the RF LONITCR.

The high-power rf output of the Amplitron is applied
to connection 1 of the ferrite circulator. The rf cutput of the
Amplitron is circulated from connection 1 to connection 2, and

23
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fed through the directional coupler and the common channel rf
components to the antenna. Subsequent echo signals received by
the antenna are'fed through the common-channel rf components and
directional coupler to connection 2 of the circulator, circulated
to connection 3 and then applied through various components to the
receiving system. Any rf energy reflected into connection 3 of
the circulator from the receiving system is circulated to and
absorbed by the dummy load on connection 4. The circulator,
therefore, performs the function of a duplexer. The high-pass
filter from connection 3 of the circulator is designed to pass
all signals above approximately 1150 Mc. Figure 3-5 is a
photograph showing the ferrite circulator and the following
directional coupler of Channel B. This photograph shows the
location of the ferrite circulator connections and the 66.2 db
connection of the directional coupler. The lead from the

66.2 db connections goes to the HP-430C power meter used to
monitor power in the spectrum signature tests.

The rf energy leaving connection 2 of the ferrite
circulator travels through the directional coupler to the wave-
guide switch. This switch functions to deliver the rf energy
to either the dummy load or the antenna. Figure 3-6 is a photo-
graph of the waveguide switch showing the inputs from Channel A,
Channel B, dummy load and antenna.

The rf energy to be radiated leaves the waveguide
switch and travels through the antenna rotary coupler to the
Linear-Circular polarizer. Either linear or circular polari-
zation may be selected.

The linear-circular polarizer is a device that applies
either linearly or circularly polarized rf energy to the reflector.
A linearly polarized wave is one in which the direction of the
electric field does not change except for the 180 degree phase
reversal during one cjcle. The electric field in a linearly
polarized wave may be horizontal, vertical, or any other angle,
but it must remain the same. A circular polarized wave is one




o

¢ et

r

Lirtirswar e rid

ik s et 4 oot A ro b it W

Lt s

ol e+ st

ki




“y0}1 ;g OPIMD daep Jo ydeaSojoud °9-

LAVR '8°0
v ululoild ~—<~.o.—mr\.o

]
it

pe

0] Awruuang

nga e mpas e e e




in which the direction of the electric field rotates in a
circular motion and has a constant amplitude throughout its
rotation cycle. When circular polarization is used, no signal
will be received when the return echo is rotating in the oppo-
site direction. Echoes from symmetrical targets, such as a flat
metal sheet or a sphere, return to the antenna rotating in the
opposite direction and are therefore, not received. Raindrops,
being roughly symmetrical spheres, return echoes that are
rotating in the opposite direction and are thereby not as
readily received as those echoes from nonsymmetrical bodies.

As a consequence, circular polarization is used to reduce rain
clutter signals. Since some loss occurs in echoes from all
targets because of the presence of symmetrical components,
circular polarization is not ordinarily used unless an advantage
is realized due to the presence of rain.

o . : In view of this, linear (horizontal) polarization was
used for nearly all spectrum signature measurements. The Linear-
Circular Polarizer is seen in the close-up'photograph of the
antenna in Figure 3-7. PFigure 3-8 is a photograph of the ARSR
antenna taken from the platform just below the FPS-6 antenna.
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Figure 3-8. Photograph of ARSR-1B-A Antenna (long shot).




Seétion 4
TEST EQUIPMENT

;’A large qﬁantity of the test equipment used in the
spectrum signature measurement was housed in a Frederick
Research Corporation Mobile Measﬁrement Van, This van is
shown in Figure 2-7 parked at the Test Site for the far-field
measurements. Shielding for this type of van has been measured
and recorded. Additional test equipment was supplied from the
home laboratory of Jansky & Bailey. In some instances, site
equipment may be used when it is available. Any special equip-
ment needed, which is not ordinarily used in spectrum signature

measurements and therefore may not be part of either firm's

equipment list, is procured or fabricated by Jansky & Bailey.
Equipment purchased on prior tasks is also used when needed.
A record. is kept of test equipment calibration and bandwidth.

This record is kept continually up to date.

4.1  © MOBILE MEASUREMENT VAN TEST EQUIPMENT
PQUIPMENT MODEL SERIAL NO, FREQUENCY RANGE

SIGNAL GENERATORS

General Radio 1001-A 3599 Ske-50Mc
Hewlett-Packard 608C 369-02403 10Mc-480Mc
Hewlett-Packard 6124 299-+01688 450Mc-~1230Mc
Eewlett-Packard " 614A 211-03092 -8004c-2100Mc :
Hewlett-Packard 6158 148-01241 18004c-4200c i’
Eewlett-~Packard 6183 151-02920 3800Mc-7600c :
Eewlett-Packard 620A 216-02566 7000Xc~11,000Mc
Polarad MSG-1 3¢é86 950:1c~2400M¢

Polarad MSG-2A 396 2150c-460021c

FIZ1D INTEN3ITY MZEITZRS ,

Steddart N4-10A 239-32 l4kc~250k%c

Stcddart N4-203 - 251-18 150kc-251c

Stcddart NM-30A 243-2 202c~-400c

Stcddart Mi-30A 249-22 3754c-1000c
Steddart M4-82A 356-2 1, 0kMc~-10xc

31




EQUIPMENT
RECEIVERS

National
Nems-Clarke
Nems~-Clarke

PANADAPTORS

Panoramic
Panoramic

SPECTRUM ANALYZER

Polarad

POWER METER
Hewlett-Packard
THERMISTOR MOUNTS

Bewlett-Packard
Hewlett-Packard .
Bewlett-Packard
Hewlett-Packard

FREQUENCY METERS

Lavoie

Narda
Hewlett-Packard
Hewlett-Packard

° Hewlett-Packard

ATTENUATORS

Weinschel
Weinschel
Weinschel
Weinsckel
Weinschel
Weinschel
Weinschel
Weinschel

-ANTENNAS

Stoddart, Loop
Stoddart, Loop
Stoddart, Rod
Stoddart, Loop
Stoddart, Loop
Stocddart, Dipole
Stoddart, Dipole

32

MODEL

HRO-60R
1905
REU-300B

SA-8B2-T200
SA-3-T3000C1

SA-84
430C

477B

X487B
P487B
K487B

LA-70A
802B
X532A
K532A
P532A

50-5
50-10
50-20
50-40
50-50
210-5
210-10
210~20

90117-3
90114-3
90291-2
90298-2
91077-2
90833-2
90330-3

17933, 17936

SERIAL NO. FREQUENCY RANGE

868 50kc-30Mc

3 30Mc-900Mc

229

26J111 " 455ke

15H407 21.4Mc

214/197 10Mc-40,880Mc

261
10Mc~-10,000Mc
8200Mc-12 ,400Mc
12,400Mc-18,000Mc
18,000Mc-26 , 500Mc

202 10kc-3000Mc

248 2350Mc-10, 500Mc
82004c~-10, 500Mc
12,400Mc-18,000Mc
18,000Mc-26, 500Mc

52492 DC-1kMc

54101 DC-1kc

54052 DC-1Xc

54351 DC-1KIc

52561 DC-1Klc
1-10%%c

13825 1-10%%c
1-10xc

14823, 17397




EQUIPMENT
ANTENNAS

Polarad,
Polarad,
Polarad,
Polarad,
Polarad,
Polarad,
Polarad

Polarad

WAVEGUIDE EQUIPMENT

FXR Waveguide
FXR Waveguide
FXR Waveguide
FXR Waveguide
Aircom Waveguide
FXR Waveguide to
FXR Waveguide to
FXR Waveguide to Coax
FXR Waveguide to Coax
Aircom Waveguide to Coax

FILTERS

Stoddart

Microphase
Microphase
Microphase
Microphase
Microphase
Microphase
Microphase
Micropbhase
Microphase
Microphase
Microphase
Microphase

MISCELLANEOUS EQUIFIIRNT

Kay Mega-Sweep
Tektronix Scope
Hewlett-Packard (VT7Y)
Hickock Tube Tester
Simpson (Mfultimeter)
Dumont Cazera Mount
Polaroid Camrera
Esterline Angus Recorder
HP Transfer Cscillator
Sanborn Amplifier
Sanborn Recorder .,
Microlab Power Divider
Autograph XY Recorder
Transit, David White

(continued)

Horn
Horn
Horn
Horn
Reflector
Omni

Coax
Coax

MODEL

CA-L
CA-S
CA~-M
CA-X
CA-R
CA-B

WG34A
C634A
H634A
8634A
BLO2

w601B
C601B
H601B

.8601B

LP11148
LP50AB
LP-100AB
LP-200

" LP-~400

LP-600
LP-1000
LP-2000
LTP-4000
LTP-8000
LTP-12,000
LTP-12,000

SEEIAL NO. FREQUENCY RANGE

195
196
182
179
216
178
114
115

129
181

133

133

106
629,630
623,629
897,898
816,848

601
508
503
1119
502
506
503
506
522
525
501

HT-12,000 501,504

100A
545A
400H
5398
250

2620
2620

5403 '
150-1400
151
DA-3TY
¥-135
83C0

18506
021615
7398

25Mc
50Mc
100Mc
200Mc
400Mc
600Mc
1000Mc
2000Mc
4000Mc
80004c
12,000Mc
12,0001c
12,0004c

low-pass
low-pass
low-pass
low-pass
low-pass
low~pass
low-pass
low-pass
low-pass
low-pass
low-pass
low-pass
high-pass

50kc~1000c

18212470

58838
5433
B025292
126630

129-01700

973

105X




4.2 ADDITIONAL TEST EQUIPMENT

Listed below is additional equipment supplied by the
home laboratories of Jansky & Bailey, GFE and the Naval Missile .

Facility.
J&B TEST EQUIPMENT
CHOPPER ’
Jansky & Bailey 1000cps Square
Wave

DIRECTIONAL COUPLER ‘
Narda 3022 ' 202 1.0kMc~-4.0kMc
MOTOR

Variable Speed
TRANSCEIVER
RCA (2) ‘ Citizens Band

GOVERNMENT FURNISHED EQUIPMENT

«SIGNAL SAMPLER v
Microlab HY Series N

FILTERS (HIGH-PASS)

‘Microlab 8 HC-02N 200Mc i
Microlab : HC-04N 400Mc
RLC Electronics P-20 800Mc

- ATTENUATOR ' :

 Weinschel (20db,20W) ~°  693-20 51310
CABLE .

Prodlein (100') " RG-260/U

NAVAL MISSILE FACILITY
COUNTER
Hewlett-Packard 522B 125-04870
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4.3 COMPONENTS PROCURED

The following component was procured for this task.
Small components such as connectors, crystals, film, recording
paper, miscellaneous hardware items, etc., are not listed.

ADJUSTABLE ATTENUATCR \
General Radio GR-874-GA

4.4 FABRICATION OF SPECIAL EQUIPMENT

In an experimental pulse count test, it was found that
a pulse generator or some other threshold device was needed in
order to isolate the receiver from the comnter. A Tektronix
scope used as a threshold device was found to work very well
in these tests. However, in order to have a back up threshold
device for the pulse count test or the ARSR radar in Point
Arguello, a transistorized Schmitt trigger circuit was built
in the J&B laboratory.

4.5 CALIBRATION OF TEST BQUIPMENT

All of the test equipment such as signal generators,
field intensity meters, power meters, frequency meters and
attenuators is either calibrated or checked shortly before each
task assignment for the collection of spectrum signatures. During
the course of the measurements, a continual cross check between
instruzents is made wkerever possible in order to maintain a check
on tke accuracy of tke equipment. If, during the measurements, an
instru=ents accuracy becores suspect, the instrument is either
replaced or recalibrated. At the completion of a task and before :
the van is moved from the measurement site, all signal generators ;
0 dbm settings are ckecked against a tkermal power meter. Cali-
brated attenuators are also checked before leaving the measﬁrement

site.




Measurements such as cable losses and coupling factors
of signal samplers and directional couplers are made during the »
course of the measurements or just prior to leaving the measure- -
ment site.

Data are discussed and tabulated below on mobile van
shielding, van equipment calibration dates, test antenna gains,
and cable losses. ‘

4.5.1 Mobile Van Shielding

Shielding attenuation versus frequency for this type
of measurement van is listed below.

Frequency : Attenuation
(Mc) (db)
0.1 66
1.0 46
18.0 0
450.0 55
900.0 45
1200 52 ’
2200 43
4200 41
6000 51 -
~ 8000 >40
10000 >40

This hole in the shielding at 18 Mc is very narrow.
Shielding is greater than 40 db at all other frequencies.

4.5.2 Van Equipment Calibration Dates

Periodic calibrations are made on a large portion
of the Mobile Van test equipment. The dates of the last
calibration are tabulated below. This equipment was used on
Task No. 11 between December 2, 1962, and December 21, 1962,

EQUIPMENT SERIAL NO. DATE OF CALIBRATION -
SIGNAL GENERATCRS .

General Radio 3599 11/8/62 : :
Hewlett-Packard 211-03092 10/31/62

Hewlett-Packard 148-01241 10/30/62

Hewlett-Packard 151-02920 11/1/52

Hewlett-Packard 216-02566 11/2/62
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EQUIPMENT SERIAL NO. @ DATE OF CALIBRATION
SIGNAL GENERATORS (cont'd) :
Polarad 366 11/5/62
Polarad 396 11/1/62
FIELD INTENSITY METERS
Stoddart 239-32 10/30/62
Stoddart 251-18 11/1/62
Stoddart 248-2 10/31/62
Stoddart 249-22 10/5/62
Stoddart 356-2 11/16/62
"POWER METER '

* Hewlett-Packard 261 : 9/6/62
FREQUENCY METER
Lavoie 202 11/6/62
ATTENUATORS
Weinschel 52492 8/24/62
Weinschel 54101 8/24/62
Weinschel 54052 8/24/62
Weinschel 54351 8/24/62
Weinschel 52561 8/24/62
Weinschels 17933, 17936 7/9/62
Weinschel 13825 7/9/62
Weinschel 14823, 17397 7/9/62
MISCELLANEOUS EQUIPMENT .
Tektronix Scope 021615 '10/31/62
Hewlett-Packard (VTVM) 7396 7/19/62
Simpson (Multimeter) 5888 10/17/62

yd
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4.5.3 ' Test Antenna Gains

The manufacturer's calibration of the gain of the
test antennas with respect to an isotropic Qntenna are listed .
below. Antenna gain figures are used in coﬁputing power densities.

FREQUENCY GAIN

ANTENNA (Nc) (db)
Tuned Dipole 200 2.2
Tuned Dipole 1000 2.2
Polarad CA-L : 1000 8.1
1200 9.7

1300 10.3

1500 11.2

1750 12.4

2000 13.6

E 2200 14.5
Polarad CA-S 2000 15.1
2200 15.9

2500 16.8

3000 17.8

4000 19.8

¢ , 4300 20.4
Polarad CA-M 4100 22.8
with CA-R 4500 23.0
Reflector 5000 23.4
5500 24,0

6000 24.5

6500 25.2

7000 25.8

7700 26.7

Polarad CA-X 7400 27.0
with CA-R 8000 27.5
Reflector 8500 28.0
9000 28.5

9500 29.0

10,000 29.5
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4.5.4 Cable Losses

Test and calibration cable losses must be known in
order to compute the power density at the test antenna. :These
losses were measured by inserting the lengths of cable between
a signal generator and a tuned RF voltmeter. The same indica-~
tion is obtained on the receiver with and without the cable
inserted.s The difference in signal generator outputs is the
cable loss. The net cable loss in the open-field measurements
was that of a 100' of RG-260/U plus a 6' length of RG-8/U. 1In
the power oufput measurement a 20' length of RG-9/U was used to
connect the power meter to the directional coupler in the ARSR
transmission line. These cable losses are tgbulated below.

100' RG~-260/U
Frequency plus 6' RG-8/U 20' RG-9/U
(Mc) (db) (db)

. 100 1.6
500 3
1000 4
1200 4
1258
1298
1348
1400
1600
1800
2000
2500
3000
3500
4000
4500
5000
5500
6000
6500
7000
7500
8000
8500 °
9000
9500

10,000
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4.6 TEST EQUIPMENT BANDWIDTHS

Bandwidth and IF frequencies of the receiving test
equipment must be known when analyzing data from tests such as
the Spurious Emission, Emission Spectrum,and Modulation Charac-
teristics.

The receiving equipment used in this task included
the Polarad SA-84 spectrum analyzer and the Stoddart NM-10A,
NM-20B, NM-30A, NM~-50A receivers.

The Polarad SA-84 spectrum analyzer has a frequency
range of 10-40,880 Mc which is covered in eight bands. Spec-
trum analyzer intermediate frequencies are 160 Mc, 64 Mc and
500 kc. The first local oscillator is tuned 160 Mc above the
signal input-while the second local oscillator frequency is
centered at 224 Mc. Since the bandwidth of the final narrow
band amplifier is 20 kc, the resolution bandwidth of the
spectrum analyzer is, 20 kc.

The Stoddart NM-62A has a frequency range of 1000 Mc
to 10,000 Mc which is covered in four bands. Bands 1 to 4 have
frequency ranges as follows: 1.0-2.3 kMc, 2.3-4.4 kMc, 4.4-7.3
kMc, and 7.3-10.0 kMc. 1In bands 1 and 3, the first local
oscillator is tuned above and in bands 2 and 4 below the in-
coming signal by 160 Mc. The second local oscillator is set
at 220 Mc to give an IF frequency of 60 Mc. Receiver bandwidths
of either 5.0 Mc or 0,5 Mc may be obtained by a front panel
switch. :

Since no spurious emissions were found below 1000 c,
no bandwidth data on the Stoddart NM-10A, NM-20B, NM-30A and
NM~50A will be given here.




Section 5

MEASUREMENTS

5.1 GENERAL

Transmitter measurements were made on the ARSR-~1B-A
radar according to MIL-STD-449A insofar as time permitted. All
transmitter tests were made on Channel B of the radar. Task
Order 11 deleted receiver measurements and the requirement for
more than one test site. Antenna patterns were to be made after
the far-field transmitter tests were completed through the .
second harmonic and then only if they could be taken with the
antenna rotating at a speed of 1 rpm or less. The antenna
measurements had priority over the special Pulse Count test.
Far-field transmitter measurements above the second harmonic
had the next priority after the Pulse Count test. Antenna
speeds of 1 rpm or less could not be obtained and as a con-
sequénce, no antenna patterns were made,

‘The three stgndard test frequencies used for the
spectrum signature measurements were 1257.8 Mc, 1297.8 Mc, and
1348 Mc. These may be referred to at times as the low, center
(mean) and high standard test frequencies. Since the radar
is manually tuned (magnetron), some slight variation in the
standard test frequency is seen in the day-to-day measurement
of frequency. Notation for the radar fundamental and harmonic
is £,, 2f,, etc. Vertical polarization of the test antenna is
identified variously as Vert., VP, and V. Horizontal polariza-
tion of the test antenna is identified at times as Hor., HP, and H.

All the transmitter tests can be classified as either
open-field or closed-system. MIL-STD-449A specifies that all
open-field tests shall be made in tke far-field of the fundamental
frequency. Fér-field distance between the radar and test antennas
is defined as D?/) where D is the paximum aperture dimension of the
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radar antenna, and A is the wavelength of the fundamental

frequency. The test site used in this task was in the far-field

for all the spurious frequencies. Closed-system tests are those -
that are made in the transmission line of the radar.

The numbering in this section of the report is made *
to correspond to the numbering in MIL-STD-449A. For instance,
the transmitter Spurious Emission test is described in Section 5.2.3
in MIL-STD-449A, In this section, the Spurious Emission test
is reported in Section 5.2.3. Furthermore, the measurement
setup block diagram for this test .is Figure 5.2.3-1 and the
automatic spurious emission scans follow in Figures 5.2.3-2,
5.2.3-3, etc.

In this section, a description of the test for each
measurement will be made. This will be followed by block
diagrams, photographs or curves, and data sheets.

5.2 TRANSMITTER MEASUREMENTS

All open-field transmitter measurements were made in
the far-field at the Test Site (FIC). These tests are listed
below:

Spurious Emission (5.2.3)
Emission Spectrunm (56.2.4)
Modulation Characteristics (5.2.5)

The following tests were made in closed-system

Power COutput (5.2.2)
Carrier Frequency Stability (5.2.8)

In addition, power output was monitored and recorded
at frequent intervals during the open-field transmitter tests.
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5.2.2 Power Output

Since the fundamental power output of the radar is
measured at frequent intervals during all transmitter - -measurements,
no formal test was made where power output was the only quantity
measured. A continual measurement of power output at frequent
intervals was made during the radiation tests such as spurious
emission, emission spectrum, etc., Closed-system power output
measurements were made at the three standard test frequencies
of 1257.8 Mc, 1297.8 Mc, and 1348 Mc on Channel B of the radar.
Measurements were made with a thermal type power indicator as
shown in Figure 5.2.2-1.

Forward power was measured at the directional coupler
output which has a nominal coupling factor of 66 db. The cali-
brated coupling factor was actually 66.2 db. Power meter readings
taken from the HP-430C power indicator are tabulated in the data
sheets under the power meter reading column. Coupling factor in
the directional coupler and caBle loss between the directional
coupler and power meter must be added to the power meter reading
to obtain the average power output. Cable loss is shown under
the attenuation inserted column. Average power output in
equation form is

Power Output (avg.) = power meter reading + coupling
factor + attenuation inserted
From line 1 of the power output data sheet of 12/3/62

Power Output (avg.) = -1.1 dbm + 66.2 db + 2.1 db
= 67.2 dbnm

Peak power may be obtained from the average if the output duty
cycle is known, The measured duty cycle is

Duty cycle = PRF (pulsewidth)
= 360 (1.8 microcsecond)
- 648 x 1075
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Peak Power = avg. power (dbm) + 10 log 1/ duty cycle

67.2 dbm + 10 log 1/648
67.2 dbm + 31.9 db
99.1 dbm

x 1076

Since the forward power was sampled, a correction

must be made for reflected power to determine the actual power
output. The measured VSWR for each of the three standard test

frequencies and the correction to the power.

above is tabulated below.

output as shown

Frequency VSWR Correction
c
1257.8 1.20 -0.1
1297.8 1.28 -0.1
1348 1.21 -0.1

Corrected Power Output (avg.) = 67.2
. S - 67.1
Corrected Power Output (pe;k) = 99,1
= 99.0

The power output from Channel B is recorded
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dbm + (-0.1 db)
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on 11 data sheets.
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TRANSMITTER MEASUREMENTS

POWER OUTPUT .
Xmtr.: ARSR-1B-A Site Code: 5110.11 Date: 12/3/62
Xmtr. Serial No.: 54 Radio Set: )
Tuning Band (Mc): 1240-1350
Modulation: Pulse PW(us):_ 1.8 PRF(pps) _ 360

Significant Control Positions: Linear Polarization, Transmitter B

Measuring Devices: HP-430C, 20' RG-8/U ; 3

Time | Power Meter |Coupling | Atten. Power Output

Frequency | of Reading Factor Inserted (dbm)

(Mc) Day | (mw) | (dbm) (db) (db) Avg, [ Peak g

1297.2 1832 1 .77 -1.1 1 66.2 2.1 67.1 | 99.0
1846 | .78 -1,1 * 67.1 99.0
1922 .76 | -1.2 67.0 | 98.9 :
19 .49 | =1.0 67, 99.1
1930 | .79 =1.0 67;% 99,1
19451 .78 -1.1 67,1 99,0 ‘ -
2000 ) .78 -1.1 67,1 99.°0 ¢ :
2015) .80 .| -1.0 67,2 99.1
2030 | .80 | -1.0 67.2 | 99.1
2045 | .79 <1.0 67.2 | 99,1
2100 | .80 -1.0 67.2 | 99,1 ‘
2115 | .80 =1.0 67.2 1 99.1 .
21301 .79 -1.0 67,2 99,1
2145 [ .79 1.0 67.2 | 99,1
22001 .79 -1.0 67.2 | 99,1
2215 R0 =1.0 67.2 | a9 1
2230 80 -1.0 3 y 07.2 99.1__

Measurement Instructions

Measure power output at standard test frequencies of each -
tuning bard. Cutput for AM and FY transmitters is AO or FO..
This sheet is not applicable for SSB transmititers. Coupling.
factor is the sum of the coupling factors of all the directional .
couplers used,

Use reverse side for block diagran and remaris,




TRANSMITTER MEASUREMENTS
POWER OUTPUT

Xmtr.: ARSR-1B-A
Xmtr. Serial No.: 54
Tuning Band (Mc): 1240-1350

Site Code: _5110.11 Date:_ 12/6/62
Radio Set:

Modulation: _ Pulse PW(us):__ 1.8 PRF(pps)__ 360
Significant Control Positions: Linear Polarization, Transmitter B

HP-430C,

20' RG-8/U

Measuring Devices:

Time | Power Meter |Coupling Atten. Power Cutput

Frequency | of Reading Factor | Inserted (dbm)
(Mc) Day | (mw) [ (dbm) (db) (db) Avg. [ Peak
1295 ITI5 | .720 | -1.4 | 66.2 2.1 66.8 | 98.7

1130 | .700 -1,6 66.6 | 98.5 |
1145 | .720 -1.4 66.8 | 98,7
1200 | .710 | -1.5 66.7 | 98.6
1215 | ,720 | -1.4 _ 66,8 | 98.7
1230 | .720 | -1.4 66.8 | 98.7
1245 | .720 | ~1.4 66.8 | 98.7
1300 | .710 1.5 66,7 08,6
1315 | .710 | -1.5 66.7 | 98.6
330 | . 725 -1.4 66,8 | 93,7
1345 | ,745 | -1.3 66.9 | 938.8
1400 | ,720 | -1.4 65.8 | 93 .7
1415 | ., 735 =1.4 65.8 | 93 7
1430 | . 720 =-1.4 N 83.3 ag 7
I 1237 1 . 720 | -1.4 } - ¥ 85,8 | 93 7

Measurerent Instructions

Measure power output at standard test frequencies of each
tuning band. Cutput for AY and Fi transaitters is AO or Z0..
This sheet is not applicable for SSB transaitiers. Coupling
factor is tre sum o? the coupling factors ol all the dirsctionmal
couplers used.

Usa reverse sida for block diagraa and remaris.
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Xnmtr.:

ARSR-1B-A

TRANSMITTER MEASUREMENTS

POWER OUTPUT

Xmtr. Serial No.:

54

Site Code: 5110.11

Radio Set:

Tuning Band (Mc): 1240-1350

Modulation:

Pulse

Date:

12/9/62 '

PW(us): 1.8 PRF(pps) 360

Significant Control Positions:CircularPolarization, Transmitter B

Measuring Devices:__ HP-430C, 20' RG-8/U
Time | Power Meter |Coupling | Atten. Power Output
Frequency of Reading Factor Inserted (dbm)

(Mc) Day { (mw) | (dbm) (db) . (db) Avg. | Peak

1295 0900 1,700 | -1.6 66.2 2.1 66.6 | 98.5
0930 | ,720 | -1.4 ' 66.8 | 98.7
1000 ] .725 | -1.4 66.8 | 98.7
1030 | . 724 | ~1.4 66.8 | 98.7
1100 | .724 | -1.4 66,8 ) 98,7 .
1130 | .720 | -1.4 66,8} 98.7
1200 } .740 | -1.3 66,9 | 98,8 |
1230 | .745 | -1.3 66,9 98.8
1300 | .740 | ~1.3 66.9 98,8
1330 ) ,740 | -1.3 66,9 98.8

>4 1345 1 ,740 | -1.3 .4 66,9 98.8

Measurerent Instructions

Measure power output at standard test frequenciass of each
tuning band. Cutput for Ad and FY transaitters is AO or 7O,

This sheet is not applicable for 833 tranzsamitisrs.

Counling

factor is the sum of the coupling factors of all the dirzctional
couplers used,

Use reverse side for block diagram and romarlis,
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TRANSMITTER MEASUREMENTS

POWER OUTPUT
Xmtr.: ARSR-1B-A Site Code: 5110.11 pate: 12/10/62
Xmtr. Serial No.: 54 Radio Set:
Tuning Band (Mc):_ 1240-1350
Modulation:_ Pulse PW¥(pus): 1.8  PRF(pps) 360

Significant Control Positions: Linear Polarization, Transmitter B

leasuring Devices:_Hp-430C, 20' RG-8/U

Time | Power Meter |[Coupling | Atten. Power Output

Frequency of Reading Factor Inserted (dbn)
(Mc) Day | (mw) [ (dbm) (db) (db) Avg. | Peak
1300 1330].745 | -1.3 66.2 2.1 66.9 | 98,8 1|
1400{.745 | -1.3 66.9 | 98.8
1430] . 740 -1.3 66.9 98
1500] . 700 -1.6 66.6 | 98.5
1530{.700 | -1.6 - 66,6
1600] .700 | -1.6 66.6
1630| .710 | -1.5 66.7 1 98.°6
~ 1700} . 690 -1.6 66.6
1297 1730| .700 | -1.6_ 66.6 | 98.5
1800] . 700 -1.6 66,6 | 98.5
1830{.700 | -1.6 65,6 { 98.5
i 1900/ .710 | -1.5 25,7 1 98.6
- 11930|{.700 | ~1.6 5.6 | 98.5
2000 .100 -1.6 5.8 1 93,5
y 2030} , 700 -1.6 . A 65.6 | 98.5
2100 :

Yeasurerent Instructions

Measure power output at standard test frequencies of each
tuning band. Cutput for AM and FU transmitters is A0 or FO.
This sheet is not applicable for 833 transaitters. Coupling
factor i3 the sun of the coupling factors of all tha dirsctional
couplers used,

Use reverse sida for blocs diagran and ranar “3.
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TRANSMITTER MEASUREMENTS - -
POWER OUTPUT ' '

Xmtr.:_ ARSR-1B-A Site Code:_5110.11 pate:_12/11/62
Xmtr. Serial No.: 54 Radio Set: -
Tuning Band (Mc): 1240-1350 -

Modulation: Pulse  PW(us): 1.8 PRF(pps) 360

Significant Control Positions: Linear Polarization, Transmitter B

Measuring Devices: HP-430C, 20’ RG-8/U

) Time | Power Meter |Coupling Atten, Power Output
Frequency of Readin Factor Inserted (dbm)
(¥c) Day | (mw) | (dbm) (db) (db) Avg. | Peak
1297.8 | 0900 .720 | -1.4 66.2 2.1 6.8 | 98.7 "
: 0930] .730] -1.4 - N 66.8 | .98.7 | ;
100 710 -1.5 . .6 :
030 .720 | -1.4 66.8 | 98.7 -
1100] .710 | -1.5 66.7 | 98.6 |
1130] .710 | -1.5 66.7 | 98.6 !
1200] .700 | -1.6 66.6 | 98.5 i
1230 .710 | -1.5 66.7 | 98.6
1300] .700}] -1.6 66.6 | 98.5
1330 _.690 | -1.6 66.6 | 98.5
1400} .690 | -1.6 66. 6 98.5
1430 .700} -1.6 ¥ 66.6 | 98.5
\ 1500
1243.4 1520] .600} -2.2 1.6 65.5 97.4_
1257.8 1545f .600| -2.2 65,5 97,4
16004 ,5901 -2.3 65.4 97. 3
1630] .5801 -2.4 65.3 97.2
1700! .5301 -2.4 { 65.31 a7 2
17301 ,580 1| -2.4 i b 85.3 972
Measurement Instructions
Measure power output at standard test frequencies of each
tuning band. Output for A ard FM transmitiers is AO or FO.
This sheet is not appiicable for 8SB transmittsrs., Coupling
factor is the sum of tha coupling factors of all tke dirsciicnal
couplars used. ) .
Use reverse side for block diagram and r2maris.
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TRANSMITTER MEASUREMENTS
POWER OUTPUT

Xmtr.:__ apsp-1p-A Site Code: 5110.11 Date: 12/13/87
Xmtr. Serial No.: 54 Radio Set: .

Tuning Band (Mc): 3240-1350 .
Modulation:_ pyjce PW(us): 1.8 PRF(pps) 360

Significant Control Positions: pjnear Polarization, Transmitter R

Measuring Devices: gp_420C 20°' PG-8/U

Time ] Power Meter |{Coupling | Atten. Power Output
Frequency of Reading Factor Inserted (dbm)
(Mc) Day | (mw) | (dbm) (db) (db) Avg. | Peak
1257.8 1530) .600| -2.2 66.2 1.6 65.0 | 97.4
1600f .590 | -2.3 60.4197.3
1633] .580] -2.4 65.3 | 97.2
1700} .590} -2.3 ~65.4 | 97.3
1730} .580§ -2.4 65.3 | 97.2
1800
1830 *
1900
1930
2000
2030
2100
2130
2200
2230
y 2200 y o y

Measurement Instructions

Measure pocwer output at standard test frequencies of each
tuning band. Output for AM and FY transmitters is AO or FO.
This sheet is not applicable for SSB transmitters. Coupling
factor is the sum of the coupling factors of all tks directional
couplers used.

Use reverse side for block diagram and remarks.

*5
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TRANSMITTER MEASUREMENTS
POWER OUTPUT

Xmtr.: sysu-1R-A Site Code:_5110.11 Date:_12/14/62
Xmtr. Serial No.: 54 Radio Set:

Tuning Band (Mc): 1240-1250
Modulation:__ pyjse PW(us): 1.8 PRF(pps)___ 360
Significant Control Positions:_ yjinear polarization, Transmitter B

Measuring Devices:_ y,, 4300 20' RO_K /11
- Ld

Measurement Instructions

Measure power output at standard test frequencies of each
tuning band. Output for AY and FM transmitters is AO or FO.
This sheet is not applicable for S5B transmitters. Coupling
factor is the sum of the coupling factors of all the diractional
couplers used.

Time | Power Meter |[Coupling Atten. Power Output
Frequency | of Reading Factor Inserted (dbnm)
(Mc) Day | (mw) | (dbm) (db) (db) Avg. | Peak
1257.5  [1430 | === |_ 66.7 Y -
1545 | .580 -2,.4 65.3] 97.2
1600 65.3
1630 -
1700
1730
1800
1830
1900 e
1930 4 y 2 R i %
1347 2015 | .660 | -1.8 2.1 66,41 98,3 P
1300 2120 | .720 | -1.4 ¢ 2.1 66,81 98,7 L
. 4
; 4

Use reverse side for block diagram and remarks,




Xmtr. :

ApSsK=1B-A

TRANSMITTER MEASUREMENTS

POWER OUTPUT

Site Code: 5110.11

Xmtr.

Serial No.:

54

Date:

12-15/62

Radio Set:

Tuning Band (Mc): 1240-1350

Modulation: pyjge PW(us):__ 1,8 . PRF(pps)

260

Significant Control Positions: jjinear Polarization, Transmitter B

Measuring Devices: HP-430C, 20' Fc-8/U
Time | Power Meter {Coupling Atten. Power Output
Frequency of Reading Factor Inserted (dbm)

(Mc) Day {(mw) [ (dbm) (db) (db) Avg. | Peak

134 19720 .680 | -1.7 66.7 2.1 66.5 | 98.4
1240| .640 | -1.9 . 66.3 98.2
1300 .670 [ -1.7 66.5 | 98.4 |
1330] .650 [ -1.9 66.3 | 98.2
1410} .660 { -1.8 66,4 §| 98.3
1430{ .640 | ~1.9 66,3 | 98.2
1500 .
1530 1
1600
1630
1700
1730 y q : ]
1800)] .660 | -1.8 66. 4 98.3
1830 ;
1900
1915 h 4 4

Measurement Instructions

Measure power output at standard test frequencies of each
tuning band. Output for AM and FM transmitters is AO or FO.
This sheet is not applicable for SSB transmitters. Coupling
factor is the sum of the coupling factors of all the directional
couplers used.

Use reverse side for block diagram and remarks.
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TRANSMITTER MEASUREMENTS
POWER OUTPUT

Xmtr.: ARSR-1-A Site Code: 5110.11 pate: 12/16/62
Xmtr. Serial No.: 52 Radio Set:

Tuning Band (Mc): 1240-1350

Modulation: Pulse PW¥(us): 1.8 PRF(pps) 360

Significant Control Positions: Linear Polarization,

Transmitter B

Measuring Devices: HP-430C, 20' RG-8/U

Time | Power Meter |Coupling | Atten., Power Output

Frequency of Reading Factor Inserted {(dbm)
(Mc) Day (mw) | (dbm) (db) (db) Avg. | Peak
1347 0830} . 600 ~-1.9 66,2 4.1 66.3 98.2
0900] .620 -2.1 i ] 66.1 98.0
0930] .610 ~2,2 ¥ 66.0 97.9

Measurement Instructions

Measure power output at standard test frequencies of each
tuning band. OCutput for AM and FY transmitters is AO or ¥O,
This sheet is not applicable for S8SB transmitters. Coupling
factor is the sum of the coupling factors of all the diresctional
couplers used.

Use reverse side for block diagram and remarks,
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TRANSMITTER MEASUREMENTS
POWER OUTPUT

Xmtr.:_ apsp-1RB-A Site Code: 5110.11 Date: 12/17/62
Xmtr. Serial No.: 54 Radio Set:

Tuning Band (Mc):_3940-1350

Modulation: pyiee PW(us):_ 1.8 PRF(pps) 360

Significant Control Positions: jjpesy polarization, Transmitter B

Measuring Devices: yp_42gc 20' PC-8/T

Time | Power Meter |Coupling Atten. ‘| Power Qutput
Frequency of Reading Factor Inserted (dbm)
(Mc) Day (mw) | (dbm) (db) (db) Avg. | Peak
1298 0930 == 66.7 2 7 ' e
1298 1230} ===
1298 160Q ) —=-
1297.8 18501 .720 | -1.4 66.8 | 98.7
1900 98.7
1920 98.7
2000 98.7
2020 . Yo 98.7
2100l .7101-1.5 66.7 | 98.6
2130] . 7201 1.4 66.8 98.7
22004 .710.1 -1.5 66.7 | 98.6 ;
r 29220 720 | -1.4 66.8 98.7 :
1296.7 22001 .720 1 1.4 [ 66.8 | 98.7 :

Measurement Instructions

Measure power output at standard test frequencies of each
tuning band. OCutput for AY and FY transmitters is AO or FO.
This sheet is not applicable for SSB transmitters. Coupling
factor is the sum of the coupling factors of all the directional
couplers used.

Use reverse side for block diagram and remarks.
=]
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TRANSMITTER MEASUREMENTS
POWER OUTPUT

Xmtr.: Aprsp-1B-A - Site Code: 5110.11 Date: 12/19/62
Xmtr. Serial No.: 54 Radio Set:

Tuning Band (Mc): 1240-1250

Modulation: pulse PW(us):_ 1.8 PRF(pps) 260

Significant Control Positions: Jinear Polarization, Transmitter B

Measuring Devices: H{p-430C, 20' PG-8/11

Time | Power Meter |Coupling Atten. | Power Output
Frequency | of Reading Factor Inserted (dbm)
(Mc) Day (mw) | (dbm) (db) (db) Avg. | Peak
1296.9 0900 .740§ -1.3 66.2 2.1 66,9 98.8
0920 [ 66.9 | 98,8
1000 66.9 98.8
1020 66,9 | 98.8
1100 y 66,9 [ 98.8
1130} .760 | -1.2 67.0 98.9
1200} .720 | -1.4 66,8 98.7
1220) .720 | ~-1.4 66.8
1350] .700 | -1.6 66.6 98.5
1400] .720 | -1.4 66,8 98.7
14251 .720 | ~-1.4 66,8 98. %
1450} .750 1] -1.3 66.9 98.8
1500] .7501} -1.3 66,9 1 98.8
1520
16004 .720 | -1.4 66.8 98%.7
1582001 ,740 ) -1.2 fR. 9 1 a9’ 8
17091 720 1 -1.4 66 8 ag _7
1720 740} =1.3 4 \ A8 9 ag_8g

Measurement Instructions

Yeasure power output at standard test frequencies of each
tuning band. Cutput for AYM and FM transmitters is AO or FO,
This sheet is not applicable for S3B transmittsrs. Coupling
factor is the sum of the coupling factors of all the directional
couplers used.

Use reverse side for block diagram and remarks.




5.2.3 Spurious Emission

Since the ARSR is designed to operate into only one
antenna, open-field spurious emission measurements were made at
the test site for the standard test frequencies of 1257.8 Mc,
1297.8 Mc and 1348 Mc. The radar antenna may have linear
(horizontal) or circular polarization. Linear polarization is
normally used except during periods of inclement weather. There-
fore, nearly all spurious emission measurements were made with
the radar antenna horizontally polarized. Spurious emission
measurements were made on December 9, 1962,with the radar
antenna circularily polarized and the test antenna horizontally
polarized. This was made at the mean standard test frequency of
1297.8 Mc for comparison with the radar horizontally polarized.
Measurements were made on the following day with the radar
horizontally polarized at the 1297.8 Mc frequency. Measurements
were made for both horizontal and vertical polarizations of the
test antennas. The test antennas were rotated in the azimuth
and moved in elevation for maximum received signal. The test
antennas were mounted on a pole at the rear of the measurement
van at a height of approximately 28 feet. Figure 2-7 is a
photograph of the test site with the measurement van in position.
The ground elevation at the test site is 1482 feet. This placed
the test antenna at an elevation of 1510 feet which is 70 feet
lower in elevation than the radar antenna at an elevation of
1580 feet. 1In normal operation, the radar antenna is elevated
2° 30'., PFor all the spectrum signature tests, the radar antenna
was depressed to -17',

Prior to the start of the spectrum signature measure-
ments, the radar antenna brake was burned out and was not replaced
until most of the measurements were cdmpleted. As a consequence,
the radar antenna could not be jogged into the precise bearing for
maximum received signal at the test site. In order to obtain the
precise bearing of the test site from the radar site, a pulsed
signal at the sace PAF and pulse width of the radar signal was
transmitted from tk2 test site. At the radar site, the trans-
mitter was turned off and the received signal displayed on an

*o
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oscilloscope external to the radar receiver. Syncing the signal
with the internal sync of the oscilloscope resulted in a steady
display of the received signal. The antenna was then rotated

by hand for maximum received signal. The bearing for maximum
received signal was found to be 69° 45' on the azimuth ring of
the radar antenna. For all the far-field measurements except the
special pulse count test, the antenna was depressed to -17' in
elevation, rotated by.hand to the 69° 45' point on the azimuth
ring and secured by rope at this bearing.

-Absolute measurements of spurious emissions by the
signal substitution method were made at selected points through
the third harmonic of the ARSR radar. The objective of this task
was to take spurious emissions through the second harmonic of the
radar frequency. These measurements were to be continued into
the higher frequencies if time permitted after the antenna patterns
and pulse count tests. Measurements were actually made through
the second band of the Stoddart NM-62A which included tbhe third
harmonic of the radar fundamental frequencies.

Spurious emission measurements were first made on the
lower standard test frequency of 1257.8 Mc on December 11, 1962.
When measurements on this frequency were resumed on December 13th,
the spectrum appeared to have changed. As a consequence, the
measurements made on the 1llth were repeated on December 13, 1962,
The data taken on December 1llth are left in the report for compari-
son.

Automatic spurious emission scans were recorded from
1.0 kMc to 4.4 klc on all three standard test frequencies and
from 4.4 kMc to 10.0 kKMc on the mean standard test frequency of
1297.8 Mc. |

The FIM ( field intensity meter) receivers were checked
for spurious responses prior to commencing spurious enmission tests.
High-level signals (from -10 dbm to +13 dbm) at the standard test
frequencies were fed into ths FIJ receivers and the receivers
scanned throughout the frequency range of 14 kc to 10 lic for




receiver spurious responses. A low-pass filter was placed in

the signal generator output to prevent any harmonic of the
generator from being mistaken for a receiver spurious response.
Figure 5.2.3-2 is a recording of an automatic scan for spurious
responses of the Stoddart NM-62A in the frequency range of 1.0 kMc
to 2.3 kMc. Spurious emission scans were taken with the test
antennas properly orientedbut with the radar turned off. Typical
spurious enission scans of the environment are shown in recorded
form in Figures 5.2.3-3 through 5.2.3-6.

Figure 5.2.3-1 is the block diagram of the setup for the
measurement of spurious emission. The signal is carried to the
receivers in the measurement van be a length of 100' RG-260/U and
12' RG-8/U from the test antennas. On strong signals, an attenua-
tor was required in the antenna lead. High-pass fundamental fre-
quency rejection filters were placed in the lead before the
receiver input during the search for spurious emissions. The
signal strength is measured at the receiver input by the signal
substitution method. Measurements were made with the receiver
in the Direct Peak position. 1In the signal substitution method,
the test receiver bandwidth was set to 5 Mc.

Signal power available (PA) at the test antenna terminals
is the sum of the signal generator output plus the net cable
losses plus any attenuation inserted before the receiver to at-
tenuate trle radar signal. Net cable losses are the difference
between tke losses in tke test cable and the lcsses in the
calibratirz cable froa the signal generator. 1In equation form,
fhe power available at the test antenna terminals is

PA(d“a) = Signal generator output (dbm) + net cable losses(db)
+ attenuation inserted (db)

The pover density (PD) at tke test antenna is tken

Pp(dba/m?) = Pa/A

where
A = effective area c¢f test antznna in squares zeters
= \3G/4=
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G = power gain of test antenna over an isotropic
antenna = 1,64 for tuned dipole
A = wavelength of received spurious signal
= 300/fmc meters

fmc = frequency in megacycles

therefore
Pp(dbm/m )= 10 log P,/ = 10 log P,/2%G/4n
= 10 log P, + 10 log §%53+ 20 log £ _ - 10 log G

= 10 log PA - 38.6 + 20 log fmc - 10 log G

As an example, the power density at the test antenna
will be computed for the mean standard test frequency of 1297.8 Mc
with the radar antenna circularily polarized and the test antenna
horizontally polarized. The dataare recorded on the first line
of the first data sheet dated December 9, 1962.

10 log PA“ Signal generator (dbm) + cdable loss (db)
+ attenuation inserted (db):
» ~22.1 dbm + 5.2 db + 40 db = 23.1 dbn

10 log G = 10.2 db ]
20 log £ . = 20 log 1297.8 = 62.2 db

= 10 log P,

= 23.1 dbm -~ 38.6 db + 62.2 db - 10.2 db
= 36.5 dba/m’

pD(dbm/m?) ~ 38.6 + 20 log fmc - 10 log G

As a check on the measured values of power density at
the test antenna, computation will be made for the theoretical
values expected at the test antenna at the three standard test
frequencies of 1297.8 Yc, 1257.8 Mc, and 1348 Mc with both the
radar and test antennas horizontally polarizsd., Measurerents
were madz on December 10th, 13th, and 15th, 1952, The pcwer
density at one meter from an isotropic radar radiator is tte
radar power output (RT) divided by 4n. Pcower density is ttken

*o




PD = PT/4W. However, the radar antenna has a stated gain G of

34.3 db over an isotropic antenna in the radar frequency range.

The power density at the radar antenna is now

o))

= PTG/4n

Since the field intensity varies inversely as the

distance, the power density at the test antenna terminals is

P

D

= pTG/4nd2

where d is the separation between the radar and test antenna in
meters = 21,562 £t./3.28 ft./meter = 6560 meters

Computations will be made for the expected power density

at the standard test frequency of 1297.8 Mc which was measured on
December 10, 1962.

10 log

P

P = 10 log

D

T

T

10 log G = 34.3 dbm
10 log 4n = 11.0 db
20 log d = 20 log 6560 = 76.4 db

Pp(abm/me)

T

P, + 10 log G - 10 log 4n - 20 log d
98.8 dbm from power output of 12/10/62

= 10 log P, + 10 log G - 10 log 4n - 20 log d

= 98.8 dbm + 34.3 db - 11 db -~ 76.4 db
= 45.7 dbm

The measured value was 39.8 dbm. -
measured values of power density for the three standard test

frequencies are tabulated below.

Theoretical and

Date P PD PD
Frequency Measured T Measured Theoretical
(Mc) (dbm) | (dbw/m?) (dbn/m?)
1297.7 12/10/62 | 98.8 39.8 45.7
1258.7 12/13/62 | 97.2 42 .4 44.1
1348.2 12/15/62 | 98.3 38.4 45.2
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" No attempt will be made to relate the differences to
cancellation of the direct wave by a ground-refiected wave., It
can be seen from Figures 2-5 and 2-6 that any theoretical values
of reflection coefficient would not apply due to the roughness
of the terrain. The roughness of this terrain is =zuch that only
diffuse reflection will occur. The actual power into the antenna
may have been less than PT. Additional losses would have occurred
in the waveguide and rotary joint after the directional coupler
where the transmitted power was measured.. The measured data are
recorded on nine (9) data sheets.

Since this radar had such a broad spurious emission
spectrum, signal substitution measurements were limited to a
selected number of frequencies. However, it was felt that this
limited number of measurements could not give a complete picture
of the spurious emission spectrum. 1In lieu of these measurements
recordings of automatic spurious emission scans were made above
1.0 kMc. These spurious emission scans are shown in Figures 5.2.3-7
through 5.2.3-43. If it is desired, the levels in db above 1 pv,
can be easily converted to power in dbm. One uv into a 50-ohm
receiver input is equal to -107 dbm. The level of the signal
above 1 pv must be added to this figure. This level is the sum
of the signal amplitude on the ordinate and receiver attenuator
setting. In an automatic scan, the receiver can be calibrated at
one frequency only. Therefore, a gain correction must be made for
all other frequencies in the scan. The receiver was calibrated
for the standard test frequency.

v As an example, the level in dbm will be obtained for
the signal in Figure 5.2.3-7.

1 .v = ~107 dbm
Ordinate Llevel = 31 db above 1 yv
Receiver Attenuator = 100 db

Gain Correction =0db
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Signal level (dbm) = -107 dbm '+ 31 db + 100 db + 0 db
= 24 dbm

The level at the receiver measured in the signal
substitution test on December 13, 1962,was

il

Signal level (dbm) = Sig. generator (dbm) + attenuation
inserted ’
-16.1 dbm + 40.1 db

24 dbnm

More than one scan was made around high-level signals
in order to see the lower level spurious emissions. The lower
level spurious emissions were observed by removing receiver
attenuation. In some instances és many as five scans were made.
Tabulated below are the number of scans made in each frequency
range for each polarization of the test antenna.

Std. Test Frequency No. of Polari- Figure
. ' Frequency Range Scans zation Numbers
(Mc) (kMc) ’
- 1257.8 1.0 - 2.3 4 Hor. 5.2.3~7 to 11
. 1.0 - 2.3 4 Vert. 5.2.3-11 to 15
2.3 -~ 4.4 2 Hor. 5.2.3-15 to 17
2.3 - 4.4 2 Vert. 5.2.3-17 to 19
1297.8 1.0 - 2.3 4 Hor. 5.2.3-19 to 23
1.0 - 2.3 3 Vert. 5.2.3-23 to 26
2.3 - 4.4 1 - Hor. 5.2.3-26
2.3 - 4.4 1 Vert. 5.2.3-27
4.4 - 7.3 1 Hor. 5.2.3-28
4.4 - 7.3 1l Vert. 5.2.3-29
7.3 - 10.0 1 Hor. 5.2.3-30
1348 1.0 - 2.3 5 Hor. 5.2.3-31 to 36
1.0 - 2.3 4 Vert. 5.2.3-356 to 40
2.3 - 4.4 2 Hor. 5.2.3-40 to 42
2.3 - 4.4 2 Vert. 5.2.3-42 to 44
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TRANSMITTER MEASUREMENTS

SPURIOUS EMISSION
(OPEN-FIELD)

Xmtr, ¢ ARSR-1B-A
Xmtr. Serial No,:
Tuning Band

Site Code: 5110.11 Date: 12/11/62
Radio Set:

(Mc) :1240-1350 Xmtr. Tuned Freq. fo(Mc):_1257.8

Modulation: - Pulse PW(us): 1.8 PRF(pps): 360

Significant Control Positions: Radar Antenna Linear Polarization

(Horizontal) Transmitter B

Test Antenna Position: 9 0 @ 0 w O

Measuring Devices: Weinschel Attenuators Type 210, HP-540B,
Lavoie LA~70A, Stoddart NM-62A, FXR & RIC Filters, Mosley
X-Y Recorder, HP-614A ' '

54

Test Antenna & Polarization: CA-L,

* Horizontal

Cable Type & Length: 100' RG-260/U,

6' RG-8/U Net

9
Spurious Test|gq S Al Power
Frequency Time {Cable| Ant. 9 :;@ Sig.| Density
Dial Freq. of |Loss |Galn|e g~a>Gen.,rjdbm/m’)
Reading | x| (Mc) {Origin|Day |(db) |(db)|® & |(dbm)| Peak [Avg.
‘ * :52.42449 24 238.2] f 1633] 5.1 | 10.1j40.1|-17.2] 41.3
* | 54.45610 {24! 1306.9 1638] 5.2 [10.3120.0/-12.0] 26.6
*[48.54108 |28 1357. 1 1644] 5.4 ] 10.5]20.0}~-19.5] 19.4
* {49.89091 {28 1396.9 16521 5.5 [10.8120.0-25.1} 13.9
* | 54.25270 ]20] 1085. 1 1658] 4.4 8.8] 20.0}-38.9] ~-1.3
*{50.64040 2§ 1417 .9 1704} 5.5 | 10.9]20.0[-25.0{ 14.0
* | 52.02040 |28 14556.6 1709} 5.6 111.0[20.0}-29.9 9.3
x| 52,88422 128 1480._§ 1713] 5.7 | 11.1 -24.,7] ~5.3
* } 52.16730 [32] 1669.4 1722} 6.0 ]12.1 -45.0] -25,3}--
* | 49.73076 136 1790.3 1725 6.1 112.6 -57.9|-37.9
* | 52.74052 136 18938.7 17321 6.2 1 13.1 -53.6]| -33.6}|

Measurement Instructions

For each standard test frequency determine recelved power density
for each spurious output,. In “origin" colunn, indicate suspected
spurious frequency source., Record azimuth (g) and elevation (y)
angle between radar antenna boresight axls and test antenna axis
for position of maxizmum received signal, Record anzle (w) betwsen
radar and test antenna polarizatiosn planes for pozition of maxi-~
mun signal, Use reverse side for block diagram and remarks.,
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TRANSMITTER MEASUREMENTS

SPURIOUS EMISSION
(OPEN-FIELD)

Xmtr.: - ARSR-1B-A Site Code: 5110.11  pate: 12/13/62
Xmtr. Serial No.: 54 Radio Set:

Tuning Band (Mc): 1240-1350 Xmtr., Tuned Freq. fo(Mc): 1257.8
Modulation: Pulse Pw(us): 1.8 PRF(pps): 360

Significant Control Positions:_ Radar Antenna Linear 2olarization
(Horizontal) Transmitter B

Test Antenna Position: g O ¢ O w O

Measuring Devices: Weinschel Attenuators Type 210, HP-540B,
Lavoie LA-70A, Stoddart NM-62A, FXR & RIC Filters,
Mosley X-Y Recorder, HP-614A ' '

Test Antenna & Polarizafion:'CA-L, Horizontal

Cable Type & Length:_100' RG-260/U, 6' RG-8/U Net

g
Spurious 5 Test|g 3 Al Power
Frequenc Time |Cable|Ant, [Q k2l Sig.| Density
Dial Freq. of |Loss |Gain|e¢ g~r‘Gen. dbm/m?)
Reading |x| (Mc) |Origin|pay |(db) | (db)[* 8 |(dbm)|Peak | Avg.
[52.44425 [24] 1258 2240[5.1 | 10.1{40.1|-16.1 42.4
38.96004 [2g] 1370. 9] 2246|5.4 | 10.6/20.0/-31.0 7.9
5. 90202 |28 1397. 2 2248[5.5 | 10.8|20.0]-26.4 13.0
: 20 1085. 5| 225014.4 8.8[20.0/-39.4 -2.
U.67470 |28 1418. 9 2252|5.5 | 10.9[20.0|-25.4 13.4
[52.86148 |28] 1479.9 2254|5.7 [|11.1 =30.9-11.5
52.17325 |32] 1669. 5 2255/6.0 |12.1 -45.9-26.2
9.7710835] 1791.8 2257/6.1 | 12.6 ~57.4-37.2
52.72134 |35 1898.0 2258/6.2 |13.1 -54.4-34.8]-

Measurement Instructions

For each standard test frequency determine received power density
for each spurious output. In "origin'" column, indicate suspected
spurious frequency source, Record azimuth (8) and elevation (g)
angle between radar antenna boresight axls and test antenna axis
for position of maxinum received signal. Record angle (w) tetween
radar and test antenna polarization planes for position of maxi-
mum signal. Use reverse side for block diagram and remarks,
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TRANSMITTER MEASUREMENTS
SPURIOUS EMISSION

(OPEN-FIELD)
Xmtr.:____ ARSRAB-A  gite Code:5110.11  p.4p . 12/14/62
Xmtr. Serial No.: 54 Radio Set:
- Tuning Band (Mc):_ 1240-1350 Xmtr. Tuned Freq. f£o(4c): 1257.8
Modulation: pyilse PW(pus): 1.8 PRF(pps): 360

Significant Control Positions: Radar Antenna Linear Polarization
_(Horizontal) Transmitter B

Test Antenna Position: § O ¢ O w O
Measuring Devices: Weinschel Attenuators Type 210, HP-540B
lavoie LA-70A, Stoddart NM-62A, FXR & RLC Filters

Mosley X-Y Recorder, HP-614A '
Test Antenna & Polarization:  CA-L, Vertical
Cable Type & length:_ 100' RG-260/U, 6' RG-8/U Net

-]
Spurious Test g 3 A Power
|____Frequenc Time |{Cable|Ant, 9 3@ Sig.| Density
Dial Freq. of |Loss |[Gain |+ - ‘Gen.| (dbm/m?)
Reading |x| (Mc) |Origin|pay |(db) |(db) [¢5 |(dbm)|Peak [Avg.
[52.21622 24/ 1258.0f fo  |1657[5.1 [10.0 0.9 17-6
[52,45180 |20] 1049. 1701]4.2 8.5] . F41.2[23.7
[ 54.02288 |20{ 1080, 5 1705/4.4 | 8.8 +49.0|=31.4
50.11682 |24] 1202, 1710{4.9 | 9.7 F33.5 |<20.4
50, 66486 |28 1418.§ 1712[5.5 | 10.9 F27.2 [ =8.2
52, 18434 |32} 1669.9 1715/6.0_ | 12.1 F57.1]-52.8
53.02601 [36] 1908.9 1720{16.3 [13.2 72.9 [-52.8
53,25952 [44] 2343, 4 1722([7.2 | 15.3 63.9]-33.2
49.92897 (3 1597. 1727(5.9 | 11.7 F64. 1|—34.5 [
49.81392 (34 1793.2 1736/ 6.1 [12.6 F73.61-33.5
| 52,06258 (44 2250, & 1733]7.1 [ 15.0 £70.2 [=29.5

Measurement Instructions

For each standard test frequency determine received power density
for each spurious outrput. In "origin" column, indicaie suspected
spurious frequency source. Record azizmuth (g) and elavation (s)
angle between radar antenna boresight axis and test anterna axis
for position of maxioum received signal. Record angle (o) between
radar and test antenna polarizatiocn planes for position of maxi-
mum signal. Use reverse side for block diagram and reamarks,
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J&b FORM 5572-44

TRANSMITTER MEASUREMENTS
SPURIOUS EMISSION

(OPEN-FIELD) )
Xmtr.: ARSR-1B-A Site Code: 5110.11 Date: 12/14/62
Xmtr. Serial No.: 54 Radio Set: :
Tuning Band (Mc): 1240-1350 Xmtr. Tuned Freq. fo(Mc): 1257.8
Modulation: Pulse PW(hs): 1.8 PRF(pps): 360

Significant Control Positions: Radar Antenna Linear Polarization

orizontal) Transmitter B
Test Antenna Position: 8 0 ) 0 w 0
Measuring Devices: Weinschel Attenuators Type 210, HP 540B,

lavoie LA-70A, Stoddart Ni-62A, FXR & RIC Filters,
Mosley X-Y Recorder, HP-616B,

Test Antenna & Polarization: CA-S, *Horizontal, Vertical
Cable Type & length: 100' RG-260/U, 6' RG~8/U

o :
Spurious Test|s 8 ~ Power L
| Frequency Time [Cable|Ant. |® &2 Sig.] Density
Dial Freq. : of |Loss [Gain|s g Gen, (dbm/m3)
Reading | x| (Mc) |Origin|Day |(db) |(db)[< 5

(dbm)| Peak | Avg. i

[52.40012 |48 2515, 2fo [1830] 7.5 | 16.8 -42.1 -22.9
52.40200 |72 3772.9 3fo |1835/10.3 | 19.3 -46.9 -22.1
[52.39968 |48 2515.2 2fo  [1041] 7.5 16.8 -44.0 -23.¢
' 52.40096 |72 3772.9 3fo [1944[10.3 | 19.3 -51.4 - 7.3

Measurement Instructions

For each standard test frequency deteramine received power density
for each spurious output. In "origzin" column, indicate suspected
spurious frequency source. Record azimuth (8) and elevation (g)
angle between radar antenna boresight axis and test antenna axis
for position of maximum received signal. Record angls (w) tetween
radar and test antenna polarization planes for position of maxi-
mum signal, Use reverse side for block diagram and remarks.

*o




JaB FORM 5572-44

TRANSMITTER MEASUREMENTS
SPURIOUS EMISS1ON

(OPEN-F1ELD)
Xmtr.:  puyH~1B-A Site Code: 5110.11 . pate: 12/9/62
’ Xmtr. Serial No.: 54 Radio Set:
Tuning Band (Mc): 39240-1350 _Xmtr. Tuned Freq. fo(lc): 1297.8
Modulation: pyjee PW(us): 1.8 ' PRF(pps): . 260

S8ignificant Control Positions: padar AntennaCircular Polarization
, : Transmitter B ' L
Test Antenna Poéition: e O ¢ O w 0
Measuring Devices:_wejinschel Attenpatars Type 210, Hu-5407
_Lavoie LA-708; Ftoddart NM-62A, Fxit & RIL Filters,
Xosley X-Y Pecorder, HP-614A » -
Test Antenna & Polarization: CaA-1. * Horizontal
Cable Type & Length:_100' FC-=260/U, 6’ FG-8/U Net

_ . ]
. Spurious : Test|g 8] Power
| Frequency Time |Cable|Ant, |8 S| 8ig« Density
Dial Freq. of |Loss |Gainlh g ‘Gen.| _(dbm/m?)
Reading |x| (Mc) |Origin|Day |(db) |(db) [® 5§ [(dbta)|Peak | Avg.
*1 54, 0E€02 0411297 7| £ 10241 5.2 li1g. 2} 40 | 6.5
*]154.29913 bnl1085.0 1115] 4.4 | 8.8 - =21.0 =3.4
»|49.225831 b4]11197.4 1201 4.9 | 9.6 J12.4 5.9
- %149 o1159 B3!1]1398,0 271 5.5_110.8 114,71 4.3 )
L] 43333 Rol1547 .4 11341 8.0 112.0 223, C=14,2
#]50 71330 h311393.6 13al 6.2 l13.1 231.%=31.3

Measurement Instructions

For each standard test frequency determine recsived power donaity
for =a3ch spuricus output. In "orizin" column, indicits suspecied
spuricus frequency socurc2. Record azizuth (8) and 21avation (y)
argzla Lstween radar antznna boresizht axis and tosi antenna axida
for zosition of maxinun received signal, Record anzla (w) Latwesn
radar and teast antenna polarization planzs for pesltiion of aaxi-
munm sigznal, Use reverse side for block diagraa and remaria,
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JaB FORM 5372-44

TRANSMITTER MEASUREMENTS
SPURIOUS EMISSION

(OPEN-FIELD) }
Xmtr. ! ApNi—~1B-A Site Code:_ 5110.11 Date:_12/10/62 .
Xmtr. Serial No,:! 54 Radio Set:
Tuning Band (Mc):_1240-1350 Xmtr. Tuned Freq. :l'o(hlc) 1297 8
Modulation: Pulse PW(us): 1.8 PRF(pps): 360

‘Significant Control Positions: Padar Antenns, Linear Polarization

#auwat

(Horizontal) Transmitter B
Test Antenna Position: g_0 9. 0 _ wo___ 0
Measuring Devices: ™einschel Attenuators Type 210, HP-540B,

- < - . -

Pecorder, Hpr6143

Test Antenna & Polarization: CA-1, *Horizontal, !srt!na]
Cable Type & Length. 100* RG-260/V, 6' PG-8/0 Net i

A # v
Spurious . . Test|ga 8. | Power .
Frequenc e B Time|Cable|Ant. |3 ha Sig.| Density

T Dial ‘ Freq. | of |Loss |Gailnj® @~ -Gen, ___(_c%p/m’) 3
Reading |x| (Mc) |Origin|pay |(db) |(db) ¢S l(dbm)[Peak [Avg. L
S4.07271 pAl 1297.4 ¢, 14101 5.2 (10 21407]-18,6(39.8 i
45,22718 |2 420] 4,4 | s8] - [-19.00-1,4

24 1198, 4221 4.9 9.6 -15,81 2.8
49,91301 [ hao71 5.5 110.8 =15.¢ 4,0
51,45352 |24 4291 5.9 [12.0 =35,1 -15,8
£2.73546 1241398 .4 4321 6.2 1131 =51.0 =31.0
Data: 12/11/82 °

3401331 (20| 1030.3 I 4.4 [ 8.8 T UL
50,15307_124] 1203.7 1113 49| 9.7 =40. 5 -929 ¢
34 07513 123 1297.8] 1o |1123] 5.9 110,2120,01-20,71 17.°
30.12433 23] 1403.5 11231 5.5 110,83 =33,¢01 -19.0C
81,4502 1321 1543.4 1131] 5,9 112.0 =50, 40, =
Yeasurezent Instructions ' : o -

For each standard test frzquency datornirs r*caivﬂd pover d:ansity
for each spuriocus output, In "origin" colu=mn, indicats suspscied .

spurious frequency sourca, Record azizuth (9) and elavation (1)
angle tetween radar ant2nna borzsight axis arnd test mfcﬂn%a axis
for position of =maximunm roceived @ivnal 22cord anziz (o) Leiwvesn
radar and test antenna polarizstion planes Icr poais ian 0f mazxi-
mun signal, Use reverse side tor ‘block diagraa and romarka,




J&B FORM 5572-44

TRANSMITTER MEASUREMENTS
SPURIOUS EMISSICON

(OPEN-FIELD)
Xmtr.:_ ARSR-1B-A Site Code:_5110,11 Date:__ 12/11/62
Xmtr. Serial No.: 54 Radio Set:
Tuning Band (Mc): 1240-1350 Xmtr. Tuned Freq. fo(Mc): 1297.8
Modulation: Pulse PWV(us): 1.8 ‘PRF(pps): 360

Significant Control Positions:_Radar Antenna, Linear Polarization
(Horizontal) Transmitter B '

Test Antenna Position: ¢ 0 ) 0 w 0
Measuring Devices: §einschel Attenuators Type 210, HP-540B
Lavoie LA-70A, Stoddart NM-62A, FXR & RIC Filters
Mosley X-Y Recorder, HP-616B
Test Antenna & Polarization: CA-S *Horizontal, Vertical
Cable Type & length: J00' RG-260/U, 6' RG-8/U Net
o
Spurious Test|s 3. Power
Frequency Time|Cable|Ant. |9 §§ Sig.] Density
Dial Freq. of |Loss |Gain}+ @ Gen.| (dbm/m?)
Reading |x| (Mc) |Origin|Day [(db) }(db) [¥5 |(dbm)[Peak |Avg.
* 808 |44 2362 1243} 7.2116.8 -59,.21-39.7
* 154.05417 |48 2594. 2fo 11250, 7.6 17.0 -55.01-34.7
* [50.41500 [5¢ 2823.9 1303[ 7.9 | 17.5 £66.8|-46.0
* .58532 154 2944.8§ 1317] 8.1 17.17 -40,.6]-19.4
* 19,.97740 |68 3398.5 1325| 9.3} 18.6 -69.0|-46.3
* 154.05700 |79 3892.1 3f, 11336 10.5]} 19.6 ~55.8{-32.7
* [50.05474 |84 4004.4 1340} 10.8 1 19. 8 -53.0{-23.6
53.68154 {44 2362.(0 14271 7.21 13.5 ~55.51-35.0}
54.08072 |44 2595.9 25, (143C] 7.6 17.0 -53.0(-37.7
52.58189 154 2944.4 143¢] 8.11 17.7 -42.,9{~-21.7
54.038338 174 3892.4 3f, 1438 10.51 19. € ~43.5|-19.4
50, 05144 180 4004, 3 l44¢C! 10. 81 19. 8 -52.11-27.7
F1,§§828 84 412§A%; 11,01 20, 1 -43,91-24.3

Measurement Instructions

For each standard test frequency dotermine rzceived power density
for each spurious output. In "origin" colunn, indicate suspected
spurious frequency source. Record azimuth (9) and elevation (g)
angle bstween radar antenna boresight axis and test antenna axis
for position of maximum received signal. Record angle (v} btetween
radar and test antenna polarization planes for zosition of maxi-
mum signal. Use reverse side for block diagram and remarks.

"0
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*A*****

488 rORM 5572-44

TRANSMITTER MEASUREMENTS
SPURIOUS EMISSION

‘ (OPEN-FIELD)

Xmtr.:  ARSR-1B-A Site Code:5110.11  pate: 12/15/62
Xmtr., Serial No,: 54 Radio Set:

Tuning Band (Mc): 1240-1350 Xmtr. Tuned Fred. fo(Mc): 1348
Modulation: Pulse PW(us): 1.8 PRF(pps): 360

Significant Control Positions: Radar Antenna Linear Polarization
(Horizontal) Transmitter B

Test Antenna Position: § -0 6 0 w0

Measuring Devices:_Weinschel Attenuators Type 210, HP-540B
Lavoie LA~70A, Stoddart NM-62A, FXR & RLC Filters,
Mosley X-Y Recorder, HP%614A

Test Antenna & Polarization: CA-L, *Horizontal, Vertical

Cable Type & Length:__100' RG-260/U, 6' RG-8/U Net

o
Spurious Test |4 S| o Power
Frequency Time|Cable!Ant. |9 33l 8ig.| Density
Dial Freq, of |Loss |Gain|®u w1 Gen, . (dbn/m3)
Reading |x| (Mc) |Origin|Day |(db) |(db) {5 |(dbm)[Peak [ Avg.
[48.15077 8§, 1348.2] fo [1414] 5.3 |10.5(40.11=-20.5 38.4
54.27158 R0{1085.4 4417 4.4 8.8] . -23.2| ~5.6
. 52.77026 P4|1266.5 J424 5.1 {10.1 1=-10.Y 7.5
50.07856 R8|1402.2 429 5.5 110.8 -20.( ~-1.0
51.39182 B2]/1644.5 3433 5.9 111.9 -23.9 -4.2
52.65214 B6]1895.5 3435 ) 6.2 ]13.1 -56.2-36.2
48.14094 28] 1357.9 fo 1706 | 5.3 110.5]10 -11.¢ 17.8
54.25288 20| 1085.1 1708 4.4 8.8 -15.¢% 1.7 1
52.74250 R411255.8 31710 5.1 {10,1 ~-33.:~20.0
50.04970 »8]1401.4 1711 5.5 110.8 -40.%2-21.2
51.38481 B2| 1544.3 1713 5.9 [11.9 -44_5-24.8
53.058550 3511910, 4 1716 6.2 113.1 =73.%-58.1

Measurement Instructions

For each standard test frequency determine recsived power density
for each spurious output. In "origin" column, indicai2 susrected
spurious frequency source. Record azimuth (9) and elavation (y)
angle tetween radar antenna boresight axis and test antenna axis
for position of maximum recesived signal, RAecord anzle () tetween
radar and test antenna polarization planes {for pesiticn of nmaxdi-
mum signal, Use reverse side for block diagraa and remarks,




J&B FORM 5572-44

TRANSMITTER MEASUREMENTS

SPURIOUS EMISSION
(OPEN-FIELD)

Xmtr., : ARSR-1B-A Site Code: 5110.11 Date: 12/15/62
Xmtr. Serial No.: 54 Radio Set: '
Tuning Band (Mc):_1240-1350 Xmtr. Tuned Freq. fo(Mc):_ 1348
‘Modulation: pulse PW(us): 1.8 PRF(pps): 360

Significant Control Positions:_Radar Antenna Linear Polarization

(Horizontal) Transmitter B
Test Antenna Position: ¢ 0 o O w 0

Measuring Devices:_Weinschel Attenuators Type 210, HP-540B,
Lavoie LA-70A, Stoddart NM-62A, FXR & RLC Filters

Mosley X-Y Recorder, HP-616B
Test Antenna & Polarization: CA-S, *Horizontal, Vertical
Cable Type & Length: 100' RG-260/U, 6' RG-8/U Net

>
Spurious Test |2 8~ Power
Frequenc Time|Cable] Ant. 3 §€ Sig.] Density
Dial Freq. of |Loss |Gain|s @ - Gen.| (dbm/m3)
Reading | x| (Mc) |Origin|Day |(db) | (db)[<S5 (dbm)| Peak | Avg.
 48,10954,562694.1| Zfo 181q 7.8 {17.2 =43.0} -22.4
48,12750]844042.7| 3fo 182410.9 ]19.9 -42.3] -17. 8
48.12702| |2695.1] 2fo 1914 7.8 [17.2 =47.0] =26.4
1 48.11426 4041.6| 3fo 191410.9 }19.9 -45.0] -21.0

Measurement Instructions

For each standard test frequency determine received power density
for each spurious output, In "origin" column, indicate suspected
spurious frequency socurce, Record azimuth (3) and elevation (y)
angle between radar antenna boresight axis and test antenna axis
for position of maximum received signal. Record angle (w) between
radar and test antenna polarization planes for position of maxi-
mum signal. Use reverse side for bleck diagram and remarks.
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5.2.4 Emission Spectrum

Emission spectrum measurements consist of measuring the
general amplitude distribution of the sprectral components of a
pulse signal. The spectrum of a pulse signal is the power versus
frequency distribution of a pulse about the fundamental or spurious

frequencies of the transmitter.

Emission spectrum measurements were made at the test site
with the radar transmitter tuned to each of the standard test fre-
quencies of 1257.8 Mc, 1297.8 Mc, and 1348 Mc. An attempt was
made to measure each of the spurious signals recorded in the
spurious emission test (5.2.3); however, some of these signals
were too weak to photograph.

The procedure for the emission spectrum measurement is
as follows. Initially, the output of the sampled signal is ad-
justed so that no overload exists. A convenient amplitude reference
is established with a variable external RF attenuator and the
analyzer gain setting. The picture is photographed, and the width
of the sweep measured without changing the spectrum analyzer con-
trol settings. A signal generator's CW output is substituted for
the spurious frequency and the spectrum analyzer vertical divi-
sions calibrated in dbm. The RF attenuation inserted in the an-
tenna leads which is not calibrated out by the signal generator |
must be recorded. In order to obtain mcre detail on the skirts
of a strong signal, the dynamic range of the spectrunm analy;er is
exploited by taking out some of the external RF attenuation to
bring up the skirts. This new presentation is photographed and

the spectrum anaiyzer calibrated in the same manner as the first
plcture. Additional emission spectrum pictures may be made by
taking out more attenuation. Attenuation should not be taken cut
beyond the point where the spectrum analyzer overloads. The szeep
width is usually widened on the second and third cuts in order to.
show the detail on the skirts. In this report, the spectrum azaly-
zer calibration is plotted alonzside the photograph. The data
scaled from the photograph of each spurious emission are recordsd
on separate data sheets. Where more than one cut is required on

»
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strong signals, the data from all the cuts are used to plot a com-
posite emission spectrum curve,

These emission spectrum curves are plotted as power
density per kilocycle bandwidth versus frequency. Computations
must be made in order to convert the scaled data in dbm to power
density. The spectral power density at the various frequencies in
the spectrum is computed in the same manner as the power density
in the spurious emission test. Power density in this test is ob- ;
tained per kilocycle bandwidth. Figure 5.2.5-1 shows a block ‘
diagram of the measurement setup. 3ignal power available (PA)
at the test ontenna terminals is the sum of the signal generator
output plus the net cable losses plus any attenuation inserted in
the antenna lead to attenuate the radar signal. Net cable losses
are the difference between the losses in the test cable and the
losses in the calibrating cable from the signal generator. In
equation form, the power available at thé test antenna terminals
is

= signal generator output (dbm), plus net cable

b
A (dbm) loss (db), plus attenuvation inserted (db)

The spectral power density (PD) at the test antenna
terminals is then

Ph(dbm/m? /kc )~ Fa/A/ke
where

kc = bandwidth of measuring instrument in kilocycles
A = effective area of test antenna = A2G/4n

G = power gain of test antenna over an isotropic
antenna

A = wavelength of received spurious signal

= 300/fmc meters

fmc= frequency in megacycles
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therefore,

= 10 log ?A - 10 log A - 10 log ke

= 10 log P, - 10 log(A?G/4m) - 10 log ke
= - 3
10 log QA 10 log 300 /4n + 20 log fmc
- 10 log G - 10 log kc
= 10 log PA - 38.6 + 20 log fmc - 10 log G
~ 10 log kc

As an example, computatibnsAwill be made for one point
on the spectral power density curve of the 1257.8 Mc emission of
the radar. The spectral power densities or the first three data
sheets are derived from data scaled from the photographs shown
in Figure 5.2.4-2. The point selected is on the eleventh (11)
line of the second data sheet. The point selected is the highest
amplitude in the first cut. The signal generator output scaled
from the photograph is -39 dbm. The net cable loss is obtained“
from Section 4.5.4, 30 db of attenuation was inserted in the
antenna lead to attenuate the radar signal. These two figures
are added to the signal generator output to give the power (QA)
at the antenna terminals. The equation for the spectral power
density is

= 10 log PA - 38.6 + 20 log fmc

- 10 log G - 10 log kc

PD(dbm/ma/kc)

where

10 log PA = signal generator (dbm) plus cable loss (db)
Plus attenuation inserted (db)

=-39 dbm + 5.1 db + 30 db = -3.9 dbm
20 log fnc™ 20 log 1257.8 = 62 db

10 log G = 10 db
10 log kc = 10 log 20 = 13 db

Therefore, .
PD = ~3.9 dbm - 38.6 db + 62 db - 10 db ~ 13 db
= =3.5 dbm/m?® /kec . 1



The composite curve for this radar emission for all the

points is seen in Figure 5.2.4-11.

Emission spectrum photographs of spurious emissions are
shown in Figures 5.2.4-2 through 5.2.4-10. Data scaled from these
photographs are recorded on 20 data sheets. Composite curves of
emission spectral distribution are plotted in Figures 5.23.4-11
through 5.2.4-25.
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I.——4266 Kc—-‘

f- 1255.940 Mc f 1260.206 Mc

3

I.—voszl Kc—‘l

f:1252.445 Mmc f:1262.566 Mc

VERTICAL DIVISIONS

VERTICAL DIVISIONS

) §
-70 -60 -50 -40 -30

SIGNAL GENERATOR OUTPUT (dbm)
SPECTRUM ANALYZER CAL!BRATION

10

.
|
|
!

!
-70  -60 -50 -40 -30
SIGNAL GENERATOR OUTPUT (dbm)
SPECTRUM ANALYZER CALIBRATION

Figure 5.2.4-2. Emission Spectrum Photographs (fo = 1257.8 Mc).
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VERTICAL DIVISIONS

. " '
22406 Kc -70 -60 -5 -40 -30
SIGNAL GENERATOR OUTPUT (dbm)

t=1357.724 Mc f - 1380.131 Mc ' SPECTRUM ANALYZER CALIBRATION

10

VERTICAL DIVISIONS
w

1 .
-100 -90 " -80 -70 -60
SIGNAL GENERATOR OUTPUT (dbm)
'SPECTRUM ANALYZER CALIBRATION

VERTICAL DIVI'SIONS
w

7 R ' .
2603 Kc -100 -30 -80 -70 -60
: SIGNAL GENERATOR QUTPUT (dbm) -
f=3fy=3771.38a mc  f=3f;=3773.937 Mc SPECTRUM ANALYZER CALIBRATION

Figure 5.2.4-3. Emission Spectrum Photographs (f, = 1257.8 Mc).
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VERTICAL DIVISIONS
w

fe——— 2666 Kc-—..{ -'eo 270 -60  -50  -40

: SIGNAL GENERATOR OUTPUT (dbm)
f:fy=1295.198"Mmc f- fo = 1299.864 Mc SPECTRUM ANALYZER CALIBRATION

VERTICAL DIVISIONS
w

1

10055 Kc—-.| -80 -70 <60 -50 =40

SIGNAL GENERATOR OUTPUT (dbm)
f= fo ::1292.518 Mc f= fy =1302.573 Mc SPECTRUM ANALYZER CALIBRATION

SR A T st

Figure 5.2.4-4. Emission Spectrum Photographs (£ = 1297.8 Mc). L
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CUT 1

10
w 8
Z
© ¢
(/2] »
Z 4
(o
g 3 R
<
(8]
]
[+ 4
w
>
’ 1
8517 Kc -70 -0 -50 -40 -30
SIGNAL GENERATOR OUTPUT {(dbm)
f=1187.624 Mc f:1196.141 Mc SPECTRUM ANALYZER CALIBRATION
CcuT 2
10
n 8
z
O 6
m -
) Z 4
[=]
"'l -
<C
O
E o2
ul
>
g
% | _
19233 Kc -80 -70  -60 -50 -40
SIGNAL GENERATOR OUTPUT (dbm)
f=1184.371 Mc f=1203.604 Mc SPECTRUM ANALYZER CAL|BRATION

Figure 5.2.4-5. Emission Spectrum Photograrchs (fo = 1297.8 Mc).
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VERTICAL DIVISIONS

. : 1
- 38352 K¢ : -80 -70 -60 -50 -40
: L ‘ SIGNAL GENERATOR OUTPUT (dbm)

f=1061.2301 Mc f:1099.653 Mc SPECTRUM ANALYZER CALIBRAT]ON

VERTICAL DIVISIONS

' .
7006 Kc -80 -70 -60 -50 -40
SIGNAL GENERATOR OUTPUT (dbm)

f:1391.422 mc  f © 1398.428 Mc SPECTRUM ANALYZER CALIBRAT!ON
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f:

’I..——ssss Ke —-—l

1783.368 MC f =1789.006 McC

‘-ﬂ-—¥8666 Kc —-J

f=-1782.287 Mc f=1790.953 Mc

VERTICAL DIVISIONS

VERTICAL DI VISIONS

1 .
-80 -70 -60 - 50 - 40
STGNAL GENERATOR OUTPUT (dbm)

SPECTRUM ANALYZER CAL I BRATION .

: v B
.90 -80 -70 -60 -50
SIGNAL GENERATOR OUTPUT (dbm)

SPECTRUM ANALYZER CALIBRATION

Figure 5.2.4-7. Emission Spectrum Photographs (fo = 1297.8 Mc).
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VERTICAL DIVISIiONS
N} %

\
-80 -70 -60 -50 -40

- SIGNAL GENERATOR OUTPUT (dbm)
f=1638.106 Mc  f=1645.286 Mc SPECTRUM ANALYZER CAL | BRATION

7180 Kc

o )

E-Y

VERTICAL DIVISIONS
N w

£V

o i !
4974 Kc - 100 -90 -80 ~-70 -60
SIGNAL GENERATOR OUTPUT {dbm)
f=2941.836 Mc f=2946.810 Mc SPECTRUM ANALYZER CALIBRATION

Figure 5.2.4-8. Emission Spectrum Photographs (fo = 1297.8 Mc).




CUT 1

o

(A) H (-2
.

VERTICAL DIVISIONS
)

1
. 3938 K¢ -70 -6¢C -50 -4¢C -30
SIGNAL GENERATOR OUTPUT (dbm)

= 1344.507 Mc = 1348.445 Mc SPECTRUM ANALYZER CALIBRATION

VERTICAL DIVI'SIONS
w

1
12832 Kc -70 -60 -50 -40 -30
SIGNAL GENERATOR OUTPUT (dbm)

f = 1340.687 Mc f=1353.519 Mc SPECTRUM ANALYZER CAL|IBRATION

Figure 5.2.4-9. Emission Spectrum Photographs ({o = 1348.2 Mc).
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f=1258.064 Mc

10891 Kc_.l

f-=1268.955 Mc

5352 Kc

f=2f,=2691.257 Mc f=2f,= 2696.609 Mc

4344 K¢

f =3fo =4G39.248 Mc

f= 3fo = 4043.592 Mc

VERTICAL DIVISIONS VERTICAL DIVI'SIONS

VERTICAL DIVISIONS

1 .

-60 -50 -40 -30 -20
SIGNAL GENERATOR OUTPUT (dbm)
SPECTRUM ANALYZER CAL1BRATION

1 - :

-90 -80 -70 -60  -50
SIGNAL GENERATOR OUTPUT (dbm)
SPECTRUM ANALYZER CAL!BRATION

. !
-90 -80 -70 -60 -50
SIGNAL GENERATOR QUTPUT (dbm)
SPECTRUM ANALYZER CAL!BRATION

Figure 5.2.4-10., Emission Spectrum Photographs (f0 = 1348.2 Mec).
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-30

SPECTRAL POWER DENSITY (dbm/m2/Kc)

“C AN N
O 1
|

-7 -6 -5 -4 -3 -2 -1 0 1 2 3
Af (Mc)

Fxoure 5.2.4-11. Emission Spectral Distribution
f= 14.57 8 Mc (f 1257.8 Mc).
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SPECTRAL POWER DENSITY (dbm/mz/l(c)

-20

-22

-24

-26

-32

-34

-36

-8 -6 -4 -2 0 2 4 6 8 10 12
Af (Mc)

Figure 5.2.4-12. Emission Spgectral Distributicn
f=1387.8 Mc (fo = 1257.8 Mc).
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SPECTRAL POWER DENSITY (dbm/m</Kc)
- 4
[=2] [*-

-1.0 -0.83 -0.8 -0.4 -0.2 0 0.2 0.4 05 0.3 1.0
- Af (Mc)

Figure 5.2.4-13. Emission Sgactral Distritution
£=21 = 2515.3 Mc (fo = 1257.3 2Me).
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'SPECTRAL POWER DENSITY (dbm/m2/Kc)

-76
-78
-80,
-0.4 -0.3 -0.2 -0.1 0 0.1 0.2 03 0.4 0.5 0.6 0.7
Af (Mc)
Figure 5.2.4-14, Emission Sgectral Distritution
f = 3fo = 3772.5 Mc (fo = 1257.8 Mc).
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SPECTRAL POWER DENSITY (dbm/m2/Kc)
]
)

A
A/ ;Ei
" |

|

'32 [
-34
-4 -3 -2 -

AL (Mc) .

Figure 5.2.4-15. Zmission Spectral Cistribution
- £=1297.8 21c (fo = 1297.8 2lc).
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SPECTRAL POWER DENSITY (dbm/m2/Ke)

. =10

-70

-40

-10

-8 -6 -4 -2 0 2 4 6 8 - 10
AT (Mc)

Figure 5.2.4-16. Emission Spectral Distritution
f=1191.9 ic (f0 = 1297.8 2ic),
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SPECTRAL POWER DENSITY (dbm/m2/Kc)
&
[ &)

2 g
\\
¢

-15  -10 -5 0 5 10 15 20 25
Af (Mc)

Figure 5.2,4-17. Emission Spectral Tistribution
‘ f=1079.3 2c (fo = 12537.8 Mc).

136




SPECTRAL POWER DENSITY (dbm/m2/Kc)

-30

-32

-34

-36

-38

-3 -2 -1 0 1 o2
AT (Mc)

Figure 5.2.4-18. Emission Sgectral Distribuﬁon
' f =1394.9 Mc (fo = 1297.8 Mc).
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-20

-25

=30

-35

SPECTRAL POWER DENSITY (dbm/m2/Kc)
: [
B

T .

=55

-60
-6 - -5 -4 -3 -2 -1 0 1 2 3

Af (Mc)

Fioure 5.2.4-19. Emission Spectral Distriktution
f= 1780 2 Me (f = 1257.8 Me).
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SPECTRAL POWER DENSITY (dbp/m2/Kc)

-3 -2 : -1 0 1
AL (Mc)

Figui'e 5.2.4-20. Emission Spectral Distribution
f = 1641.7 2c (f, = 1257.8 2lc).
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SPECTRAL POWER DENSITY (dbm/m2/Kc)

|4
-1 v
-18
) -1 0 1 2 3
Af (Mc)
Figﬁre 5.2.4-21. Emission Spectral Distributicn -

f=2944.3 Mc (fo = 1297.8 2c).
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-20

~30

SPECTRAL POWER DENSITY (dba/m2/Kc)

-35
N
b
N | A
WL e |
J
N 5 4 3 -2 -1 0 1 2 3 4
AL (Mc)
Figure 5.2.4-22. Emission Spectral Distribution
f = 1347.0 Mc (fo = 1348.2 Me).
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Figure 5.2.4-25. Emission Spectral Distribution
f = 4041.4 Mc (fo = 1348.2 Mc).
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TRANSMITTER MEASUREMENT
EMISSION SPECTRUM

Photographs are required.
Xmtr. & Site Identification: ARSR-1B-A 5110.11Date: 12/13/62

Xmtr. Serial No,: 54 BW of Measuring Instrument: 20 kc
Tuning Band (Mc):1240-1350 Cable Type & Length: 100'RG-260/U

Significant Control Positions:Radar Antenna Linear °© RG-8/U
Polarization (Horizontal) Transmitter B, Time 1543, 1601

Measuring Devices: Weinschel Attenuators Type 210, FXR & RIC Filters
Polarad SA-84, HP 614A, HP-540B, Lavoie LA-70A, Polarad CA-L

Modulation: Pulse PW(ps): 1.8 _PRF(pps): 360
Xmtr. . Signal | Test Atten- Spectral
Tuned Freq. -Gen, Ant, uation }Cable Power
Freq. | Analyzed AL Output | Gain | Inserted]Losses Density
(Mc) (Mc) (1Mc) | (dbm) (db) (db) (db) |(dbm/kec/m?)
1257.81 1258.5 -5.9 | -53 10 10 | 5.1 -37.5_
-5.7 =55 . 1 =39.5
-5.5 | =53 -37.5
-5.2 | =-52.5 ) -37.0
=5.1
=5,0 -54 -38.5
-4.8 =58 - : -42.5
=4.6 | -52.5 =37.0 |
-4.1 | -52.0 -36.5
-4.0
-3.8 =52.5 ~37.0
=3.6
-3.4 | -50 . =34.5
-3 9 =57 v =492 5
-3 .0 -51 | =35.5
=2 8 =54 =38.5
=2.5 =50 -34.5
=2 3 =-23.5 =33
=2 1 -48.5 ~31
=2 0 =50.5 =35
=1.7 =44 A4 =23.5
1 sl .57 - ~5U =21.5
o o 14 =40 . 10 =24 58

Measurement Instructions

For each transmaitter standard tsst fIrequency taks data to
determina the received power density per ke of bandwidth for each
transmitter spuricus output. Take enough points Af atout tha
spurious ocutput maxicum to descrite the envelope of the spurious
output. : .

Use reverse side for block diagram and remarks,




TRANSMITTER MEASUREMENT
EMISSION SPECTRUM

Photographs are required.
Xmtr. & Site Identification:ARSR-1B-A 5110.11pate:
Xmtr. Serial No,: 54 B¥ of Measuring Instrument:_ 20 kc
Tuning Band (Mc): 1240-1350 Cable Type & Length: 100'RG-260/U
Significant Control Positions: Radar Antenna Linear -
Polarization (Horizontal) Transmitter B, Time 1543, 1601
Measuring Devices: Weinschel Attenuators Type 210, FXR&RIC Filters
Polarad SA-84, HP 614A, HP-540B, Lavoie LA—70A,‘Polarad CA-L

12/13/62

Modulation: Pulse PW(us): 1.8 .PRF(pps): 360 f
Xmtr, . Signal | Test | Atten- Spectral ;1
Tuned Freq. Gen. |Ant. | uation |Cable Power i
Freq. } Analyzed Af | Output | Gain | Inserted|Losses| Density ;i
(Mc) (Mc) (tMc) | (dbm) | (db) (db) (db) | (dta/kc/m?) jj

1257.8 | 1258.5 -1.2 | 10 10 5.1 .

, -1.1 | -54 30 | -18.5 |
-.9 | -38 10 — 51
~.8 | =53 30 -17.5 b
—-.7 | -38 10 = ;;
-.6 -48.5 30 -13.0 b
-.5 | =53 30 -17.5 o
-4 10 [
-3 =50 30 -14.5 o
-2 | -125 30 -7.0

Q =39 30 =3.5
2 -42.5 20 -7.0
.40 1 =50 30 -14.5
.6 | =338 10 =22.5
.8 -57.5 30 -22,0
.9 -37.5 K1) -22.0
1.0 -43.5 1G -23.0
1.1
1.2 =-54.5 10 =39.0
1.4 | -50.5 10 =23.90
1.7 =54 10 =28.58
1.9 =57 10
. 5 2.0 =59.5 & 10 =35.0

Measurzrent Instructions

For each transmitter standard test frequency take data to
determine the received power density per kc of bandwidth for each

transmitter spurious output.

Taka enough polnts Af about the

spurious output maximum to descrite the envelope of tke spurious
output. ’
'~ Use reverse side for block diagram and remarks,




J&3 FORM 3872.3

TRANSMITTER MEASUREMENT
. A EMISSION SPECTRUM

Photographs are required. : ‘
: Xmtr. & Site Identification:ARSR-1B-A 5110.11 pate: 12/13/62 ?

Xmtr. Serial No,: 54 BW of Measuring Instrument: 20 kc
Tuning Band (Mc):_1240-1350 Cable Type & Length: 100'RG-260/U

Significant Control Positions: Radar Antenna Linear
Polarization (Horizontal) Transmitter B, Time 1543, 1601 f
Measuring Devices: Weinschel Attenuators Type 210, FXR&RIC Filters,
' Polarad SA-84, HP-614A, HP-540B, Lavoie LA-70A, Polarad CA-L {

Modulation:__ Pulse PW(us):___ 1.8 .PRF(pps):___ 360 i
Xmtr. . Signal [ Test | Atten- Spectral
Tuned Freq. Gen. Ant, uation [Cable Power
Freq. | Analyzed Af | Output | Gain | Inserted| Losses Density
(Mc) (Mc) (+Mc) | (dbm) | (db) (db) (db) |(dbm/kc/m3)
' 1257.8 1258.5 2,2 | -56 10.0 10 5.1 -40.5 i
. 2.5 | =51 v [ -35.5 |
2.9 .| -52.5 ; =37.0 .
3.0 | ~-54 1 : -38,5 ' |
3.4 | -54 -38.5 ;
) 3.6 | -57 -42.5 ;
3.7 1 -52.5 = 1 -37.0
4,0

-~57 ~41.5

Heasurzment Instructions

For each transmitter standard test frequency taks data to
determine the receivad power donsity per kc of bandwidth for each
transmitier spurious output. Take enough points AZ about the
spurious output maximum to descrite the envalore of the spurious
output. :
Use reverse side for block diagram and remarks, f ‘

*o
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TRANSMITTER MEASUREMENT

EMISSION SPECTRUM

Photographs are required

Xmtr. & Site Identification:ARSR-1B-A 5110.11 Date:

Xmtr. Serial No.: 54

Tuning Band (Mc): 1240-1350

Jap FORM 5572.3

12/13/62
BW of Measuring Instrument: 20 kc

Cable Type & Length: 100'RG-260

Significant Control Positions:Radar Antenna Linear 6'RG-8/U
Polarization (Horizontal) Transmitter B, Time 1617
Measuring Devices: Weinschel Attenuators Type 210, FXRRRIC Filters
Polarad SA-84, HP-614A, HP-540B, lLavoie LA-70A., Polarad CA-L
Modulation: Pulse PW(ps): 1.8 PRF(pps): 360
Xnmtr, . Signal | Test | Atten- Spectral
Tuned Freq. Gen. Ant. uation {Cable Power
Freq. | Analyzed AL Output | Gain | Inserted|Losses Density
(Mc) (Mc) (+Mc) | (dbm) | (db) (db) (db) |(dbm/kc/m?)
1257.8] 1367.8 -7.4 | -61.0| 10.6 10.0 5.4 | =45,1
-5.6 | -58.5 i ' -42.6
-3.4 1 -56.5 . -40.6
=-2.9 | -55.5 =39.6
-1.1 ]| -53.4 -37.5
=0,7 | -51.5 ; =35.6
0,01 -44.0 i -
0,71 =-52.5 ? ~36.5
1.1 | -53.0 ; : =37.0
2.2 | -56.0 ! =40.5
3.8 =52.8 =38 .8
5.6 =51.9 =35.9
6.3 -52.1 , =381
6.9t -53.8 L ; =37 8
a. 0| -53.5 ‘ -37.5
10.0 ~56.0 -40.0
R4 12.3 -57.86 T - -41.8

Measurement Instructions

For each transnitter standard test fraquency take data to
determine the received power density per kc of bandwidth for each

transmitter spurious out

put.

Take encugh points Af about the

spurious ocutput maximum to descrite the envelope of the spurious

output.

Use reverse side for biock diagram and remarks,

[




JaB FORM 8572.3

TRANSMITTER MEASUREMENT
EMISSION SPECTRUM

Photographg are required.

Xmtr. & Site Identification:ARSR-1B-A, 5110.11 jate: 12/14/62

Xmtr. Serial No,: 54 BY of Measuring Instrument: 20 kc

Tuning'Band (Mc): 1240-1350 Cable Type & Length: 100'RG-260/U

Significant Control Positions:Radar Antenna Linear 6'RG-8/T
Polarization (Horizontal) Transmitter B, Time 1847

Measuring Devices:Weinschel Attenuators Type 210, FXR&RLC Filters
Polarad SA-84, HP-616B, HP-540B, Lavoie LA-70A, Polarad CA-S _

Modulation: Pulse PW(us): 1.8 PRF(pps): 360
Xmtr., . Signal { Test | Atten- : Spectral
Tuned Freq. Gen. Ant. uation |[Cable Power
Freq. | Analyzed Af Output | Gain | Inserted|Losses Density
(Mc) (Mc) (+Mc) | (dbm) | (db) (db) (db) | (dbm/kc/m?)
1257-8] 2515.3 | =.61 | -92.5 [16.8 0| 7.5 | -85.4
-.58 | -86.4 1 -79.3
-.55.1 -83.3 . ~ =76.2
-.50 | =61.7 i -74.6
-.41 | -80.4 - - -73.3
- 05 -7{8.8 -71.7
-.28 -77.4 i - ~70.3
' -,17 | =76.7 -69.6
: . =,14 | -76.3 -69.2
-. 11 -75.0 -67.9
[} -74.7 v
A7 { =76.3 | =69.2
.19 -77.0 ~-69,9
.25 -76.9 ’ X -69.8
.28 -77.4 -70.3
.30 -78.0 -70.9
.33 -78.8 : =71.7
.36 -30.4 -73.3
.44 | -81.7 =74 .8
.47 -83.3 -76.2
.55 -%5,.4 =79.3
2 . 08 =92, 5 3 - N L4 =85 _4

Measurement Instructions

For each transmitter standard teast frequency take data to _
deteraine the received power density par kc of bandwidth for each
transmitter spuricus output. Tak2 enocuzh points AZ about the
spurious output maximum to describes the envelops of the spuricus
output.

Use reverse side for block diag:am and remarks,
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TRANSMITTER MEASUREMENT

Photographs are required.
Xmtr. & Site Identification: ARSR-1B-A 5110.11pate: 12/14/62
Xmtr. Serial No,:

Tuning Band (Mc): 1240-1350
Significant Control Positions: Radar Antenna Linear
Polarization, (Horizontal), Transmitter B, Time

54

EMISSION SPECTRUM

-

JaB FORM 8572.3

B¥ of Measuring Instrument: 20 kc
Cable Type & Length:100! RG-260/U

(4]

© RG=87T

1900

FXR&RIC Filters

Measuring Devices: Weinschel Attenuators Type 210,
Polarad SA-84, HP-616B, HP~-540B, Lavoie LA-70A,

Polarad CA-S

Modulation: Pulse PW(us): 1.8 .PRF(pps): 360
Xmtr. - Signal | Test Atten- Spectral
Tuned Freq. Gen, Ant, uation |[Cable Power
Freq. | Analyzed At | Output | Gain | Inserted|Losses Density
(Mc) (Mc) (+Mc) | (dbm) | (db) (db) (db) {(dbm/kc/m?)
1257.8. 3772.5 | -.36 |-86.0 | I3 o0 103 | -75.1
- -.29 |-83.0 1 =721
—.18 |-83.5" =72.6
— 10 =793 —68.4
-.05 | =7(8.7 -67,8
0 —;g.g -67.6
.05 | ~78. -68,0
L10 |=79.0 -68.1
16 |-80.0 -69,1
-80.5 =69.6
.39 |-83.0 =72.1
.55 | -83.0 =72.1
4 & .67 "86‘0 . Yy i ‘Y -75.1

Measurement Instructions

For each trans
the received

transmitter spurious ou
spurious output maximum to des

determine

output.

tput,

Use reverse side for block diagram and remarks,
*o

mitter standard test frequency take data to
power den3ity per kc of bandwidth for each
Take enough points Af atout the
cribe the envelope of the spurious

U O



J&g FORM 8572.3

TRANSMITTER MEASUREMENT
. EMISSION SPECTRUM

Photographs are required.
Xmtr. & Site Identification:ARSR-1B-A 5110.11 pate:_ 12/10/62

Xmtr. Serial No,: 54 BW of Measuring Instrument: 20 kc
Tuning Band (Mc): 1240-1350 Cable Type & Length: 100'RG-260/U
Significant Control Positions: Radar Antenna Linear RG-8/U
Polarization (Horizontal) Transmitter B, Time 1750, 1800
Measuring Devices: Weinschel Attepuators Tyge 210, FXRIRIC Filters
Polarad SA-84, HP-6144, HP-540B, lavoie LA-70A, Polarad CA-l.
Modulation: Pulse PW(us):__ 1,8 .PRF(pps): 360
Xmtr. - | Signal | Test | Atten- .| Spectral
Tuned Freq. ‘ Gen, Ant, uation ]Cable Power
Freq. | Analyzed ~Af | Output | Gain | InsertedjLoases| Density
(Mc) (Mc) (+Mc) | (dbm) (db) (db) (db) |(dbn/ kc/ m?)
[1297.8] 1297.5 | -2.9|-64.5 |10.2 30 5.2 -23.9
. -fo 8_- -ga . - . -3_0 . 9 ..
-2.6 | -63.5 . ' -27.9
-2 . 4 -@:-5 ) ) . 2 -32 ° 9
-2.11-66.0 35 -25.4
-2.0 null
-1.7 | -63.0 | -23.4 |
-1.5 | null
-1.3 | =59.0 -18.4
=1.0 [ null_
=0,7 | =55.0 -14.4
-0,5 | -632,5 -21,9
0.7 | -51.8 3 1.2 |
4 L 1 4 0 -33 o 5 v L -‘9;5_.9

Measur2mant Instruc¢tions

For each transmitisr standard test fraquancy take data to
daternine tha raczived powsr density ror xc of bandwidih for each
transnitisr spurious outgut, Tal2 encuzh roints Af atout the
spurious cutput maximua to descrite the envslops of the spurious
output. .
©+ *-Use reverse sida for dblock diagram and remarks.
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 JaB FOTM 3571

TRANSMITTER MEASUREMENT
‘o EMISSION SPECTRUM !

Photographs are required.

Xmtr. & Site Identification: ARSR-1B-A 5110.1lpste: 12/10/62 o

Xmtr. Serial No,: 54 B¥ of Measuring Instrument: 20 kc

Tuning Band (Mc): 1240-1350 Cable Type & Length: 100'RG-260/U

Significant Control Positions: Radar Antenna Linear 6'RG-8/U
Polarization, (Horizontal), Transmitter B, Time 1535

Measuring Devices:_Weinschel Attenuators Type 210, FXR&RIC Filters
Polarad SA-84, HP-6I4A, HP-540B, Lavoie LA-70A, Polarad CA-L

Modulation: Pulse PW(us): 1.8 .PRF(pps): 360
Xmtr. : Signal | Test | Atten- Spectral
Tuned Freq. Gen, Ant, uation |[Cable Power
Freq. | Analyzed Af | Output } Gain | InsertedjlLosses] Density
(Mc) (Mc) (+Mc) | (dbm) (db) (db) (db) | (dbm/kc/m3)
[1297.8] 10s9.3 | -8.8 | -64,8 | 8.8 4.5 -60,1
-7.3 | -60.0 . 4. -553 1 -
-5.4 1 -54.3 4 =49 _6 :
~3.5 | -52.5_ . ; =47.8
=-2.3 ~57.8 1 : : =53 1 .
=1.9 | =-54.3 : =496
=1.2 | =51.0 ‘ i =463
=0, =47.5 cd2. 7
~0.4 ] -53.0 : =48.2
g _=46.0 —dlo2 ]
2 | -53 9 ~43+4
1.9 =§§.8 -o1.
2.7 | -60.8 , =586.0
3.5 | =56.0 | ’ . -51.2
5.0 { -61.8 | 8.9 -~ ~57.0
10,4 | -59.2 . =04.4
13,4 | =-63.0 - -58.2
15,0 | -63.0 -53.2
13,0 | -59.2 =54.4
20.3 | -62.5 1 3 3 -57.7

Measurement Instructions

For each transmitter standard test fresquency take data to
deternine the received power density per ke of bandwidih for 2aca
tranzaitter spuricus output. Taks enough points AL about the
spuricus ocutput maximum to describe the envelops of the spurious
outgut. _ - C

Use rsvarse side for block diagram and remarks,




Jap FORM 5572.3

TRANSHITTER MEASUREMENT
EMISSION SPECTRUM

Photographs are required.

Xmtr, & Site ldentification'ARSR-lB-A 5110.11 pate: 12/10/62

~ Xmtr, Serial No, : 54 ___BW of Measuring Instrument:_ 20 kc_

Tuning Band (Mc): 1240-1350 Cable Type & Length:100'RG-260/U °

Significant Control Positions: Radar Antenna Linear © RG-8/U ,
Polarization (Horizontal), Transmitter B, Time 1845, 1910 ;

.Measuring Devices: Weinschel Attenuators Type 210, FXRZRLC Filters

Polarad SA-84, HP-614A, HP-540B, lLavoie LA-70A, Polarad CA-L_

Modulation: Pulse - Pu(ps): 1.8 PRF(pps): 360
Xmtr, . o Signal | Test | Atten- | Spectral
Tuned | PFreq. S Gen. Ant. uation ]Cable Power
Freq. | Analyzed Af | Output ] Gain | Inserted]lcsses| Density
(Mc) (Mc) (+Mc) | (dbm) | (db) (db) (db) (dbm/kc/m?)
1297, 8| 1191.9 [ =9.2 -65.2 | 9, 4.9 =60.0
3 -5.8 | =-62,7 - T —=57.5
-5.4 .| -59.81 -54.6
-4.8 =57.91 | ~ =52.7
-4.4 =60.0 -54.8
4.2 -31,‘2 . =52.0
=3.9 =29.8 . . . =54.6 |
-3.7 § ~-58.8 10 -41.6
: : =3.,4 =81 0 =56.0
~ -3,2 | -56.8 10 -41.6
=3.9 =818 Q =58.3
=2.8 -58.2 10 -41.0
=2.8 ~59.9 -0 =84.17
=13 =33 8 10 - : =33.3
=2.1 -70_0 0 -54,.8
=19 | -51.0 10 -35.8 |
=113 =70.0 1 =64,8
=1.3 =43 0 10 =32.8
=1.Q =533, =49.9
=0 3 -15,0 -29,.83
=03, =209 =-34.3
n.n -41.0-1 . : =23 .8
L 4 v 0.9 -58.1 3 | ! ~A9

Moasurement Instructions

For each transmitier standard tast irsquancy tak2 data to
daternins tha rocz2ivad power dansity per ke of hapdwiith for each
transaitier aruricus out"ut. Taks encuvh poiniz Af atout tha
spurious output maxizum to describe the envelcne of tra spuricus
output.

Use reverse side for block diagram and remarks. 153

o
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J8B FOFM 5372.3

TRANSMITTER MEASUREMENT
EMISSION SPECTRUM ¢

- Photographs are required.
Xmtr. & Site Identification:ARSR-1B-A 5110,11Date: 12/10/62
Xmtr. Serial No.: 54 BW of Measuring Instrument: 20 ke
Tunipg Band (Mc):_1240-1350 Cable Type & Length: 100'RG-260/U
. Significant Control Positions:Radar Antenna Linear  © RG-8/U
Polarization, (Horizontal), Transmitter B, Time 1845, 1910
Measuring Devices:Weinschel Attenuators Type 210, FXR&RLC Filters,
Polarad SA-84, HP-614A, HP-540B, Lavoie LA-70A, Polarad CA-L _

Modulation:___ Pulse PW(ys): 1.8 .PRF(pps): 360
Xmtr. - "{ Signal | Test | Atten- Spectral
Tuned Freq. Gen, Ant, uation |Cable Power
Freq. | Analyzed A2 | Output | Gain | Inserted|Losses| Density !
(Mc) (Mc) (2¥c) | (dbm) | (db) (db) (db) (dbm/kc/m?) o
8] 1191.9 | 1.1 1-68.0 19.6 0 4.9 -62.8
1.4 | -61.5 1 -56. .
1.8 .| -68.8 -63,6 Z
2,1 | -62.4 ~97.
2.5 1-70.G -64.8 .
2.9 | -64.0 -58.2
3.5 | -62.5 - | -57.3
3.8 | -68.0 -22.8
4.5 -65-2 -~ *
v X 10,0 | -67.2 v ! -62.0 E

Meagurament Instructions

Por 2ach transmiiiar standard te3t Irsquency taka data to
daternine tha2 rec2ivad pover daonsity rar ke of bandyidih for each
trangmitior spuricus ocuijut. Take eacugh golnts A2 alout the
spurlocus output maxizum to descritas the envaloprs of tha spurisus
output, ,

‘Use reverse sids for block diagram and remarks,
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Jas FORM 8572.

TRANSMITTER MEASUREMENT
EMISSION SPECTRUM

Photographs are required,

Xmtr. & Site ldentification: ARSR-1B-A . 5110.11 Date:
Xmtr. Serial No,: 54 BW of Measuring Instrument: 20 kc
Tuning Band (Mc): 1240-1350 Cable Type & Length: 100'RG-260/U
Significant Control Positions:Radar Antenna Linear 6'RG-8/T

Polarization (Horizontal) Transmitter B, Time 1925

12/10/62

Measuring Devices:_Weinschel Attenuators Type 210, RXL&RIC Filters
Polarad SA-84, HP-614A, HP-540B, lavoie IA-704, Polarad CA-L
Modulation: _ Pulse PW(ps): 1.8 .PRF(pps): 360
Xmtr, . Signal | Test | Atten- Spectral
Tuned Freq. Gen, Ant, uation {Cable Power
Freq. | Analyzed AZ | Output | Gain | Inserted]Losses| Density
(Mc) (Mc) (+Mc) | (dbm) | (db) (db) (ab) |(abm/kc/m?)
1297.8| 1394.9 | -3.3 | null | 10.8| 10.0 | 5.5 |
-3.2 | -66.8 -50.8
~2.9 null _
~-2.7 | ~66.1 =50, 1
2.5 [ null
-2.3 | -64.8 -48.8
~2.1 | null _
-1.8 | -62.5 -46.5
~1.6 | null
-1,3 | -58.2 -42,2
-1.0 -66.1 ~50.1
-0,7 | -54.4 =33.4
-0.4 | -57.5 =41.5
0.0 -49.0 -32.0
0.6 | -55,7 =40, 7
1.9 -87.6 =51.8
) -1.1 null 1 4 ¥

Measurerent Instructions

Por each tranamitter standard test fraquancy taks data to
deter=mige the receivsd power dansity per k¢ ol bandwvidih for each

transmitter spuricus ouiputi.

Take enough points Af about the

spurious output maximum to describe the env2lope of the spurious
output. . ‘ :
Use reverse side for block diagram and remarks,




Jaa FORM 3872.1

TRANSMITTER MEASUREMENT
EMISSION SPECTRUM -

Photographs are required. :
Xmtr. & Site ldentification: ARSR-1B-A 5110.11Date: 12/10/62
Xmtr. Serial No,: 54 BW of Measuring Instrument: 20 kc
Tuning Band (Mc): 1240-1350 Cable Type & length: ;gg;ggfzso/u
Significant Control Positions: Radar Antenna Linear 6'RG-8/U
Polarization, (Horizontal), Transmitter B, Time 1940
Measuring Devices:Weinschel Attenuators Type 210, FXR&RIC Filters

Polarad SA-84, HP-614, HP-540B, lavoie LA-70A, Polarad CA-L

Modulation: Pulse PW(us): 1.8 .PRF(pps): 360
Xmtr, . Signal | Test | Atten- Spectral
Tuned Freq. Gen. Ant. uation ]Cable Power
Freq. | Analyzed’ Af Output ] Gain | Inserted]|Losses] Density
(Mc) | (Mc) (+Mc) | (dbm) |} (db) (db) (db) (dbm/kc/m?)
1297.8| 1641,7 -3.4 | ~65.8 ‘1%10 6.0 -59.1
-3.2 "-59.9 : -53.2 .
=2.9.1 =658 1 1 =59.1 |
=2.7 | =59.2 =52.5 |
-2_‘3 -65-8 -52.1 .
-2.1 1 -57.0 =50.3
=-1.9 -65.8 " : =59.1
-1.5 | =-54.0 =47 .3
-1.2 | -61.5 -54 .8
-0.9 =50 8 -44 1
=0,6 =87.7 =510
0.0 | —as 5 =41 8
0.3 =80_8 : . =44 1
0.7 =80 8 ‘ : =54 1
0.9 -89 8 =58.1
1.1 =50_8 =54, 1
L [ 1.7 ~858 8 L E ~59 1
Measurement Instructions .

For each transmitter standard test frequency take data to
deternine the received powver density per kc of bandwidth for each
transmitter spurious output. Takz enough points Af abtout the
spurious output maximum to descrite the envelone of the spuricus
output. ‘e

"~ Use reverse side for block diagram and remarks.

*a




-

J8D FORM $872.%

TRANSMITTER MEASUREMENT
EMISSION SPECTRUM
Photographs are required.
Xmtr. & Site Identification: ARSR-1B-A 5110.11pate:_12/10/62 ;
Xmtr. Serial No,: 54 BY of Measuring Instrument:20 kc E
Tuning Band (Mc): 1240-1350 Cable Type & Length:100'RG-260/1 f
Significant Control Positions:_Radar Antenna Linear 6'RG-8/U §
Polarization (Horizontal) Transmitter B, Time 2010, 2913' §
Measuring Devices: Weinschel Attenuators Tvpe 210; FXB&RIC Ei]te}s é
Polarad SA-84, HP-614A, HP-540B, Lavoie LA-70A, Polarad CA-L
Modulation: Pulse PW¥(us): 1.8 PRFP(pps): 360 ;
Xmtr. . Signal | Test | Atten- | Spectral ;
Tuned Freq. Gen. |Ant. | uation |Cable Power :
Freq. | Analyzed A2 [ Output | Gain | Inserted|Losses| Density
(M4c) (Mc) (Mc) | (dbm) (db) _ (db) (db) | (dbm/kc/m?)
[1297.8| 1786.2 —4.2 | -68 |12.6 10 6.1 =511
-4,0 ~-72.5 . -55.6
-3.4.} -62.9 . =46.0
3,2 | ~65.8 -48.9
2.9 | -61.5 —44.6 |
-2.8 -64.0 -47.1
-2.3 -63.5 10 ~-46.6
-2.1 -63.0 20 -36.1
-1.8 =81.7 20 -34.8
-1. 5 -f3.5 10 -45.6
=1.2 =59.2 20 =32.3
-0.9 null 20
~0.6 -55.9 20 -29.0
-0.3 -52.0 29 =25.1
1] -43.3 20 =21.4
0.41 -53,.0 10 =29 1
1.0 -72.5 19 =23 8
1.3 -£4.0 10 =47 1
! ¥ 1.7 1 ~-83.0 10 Yy =511

YaaguraTment Instructions

For each transmitter standard test fraqueacy take data to
datermine the reczived power density per ke of bandwidth for each
transaitter sruricus output. Tak2 enough poiais 4% atout the
spurious cutput maximua to describe the envalozs of th2 spurious
cutpui, ,

Use reverse side for block diagram and remarks,

£
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J&B FOFM 837%.3

TRANSMITTER MEASUREMENT :
EMISSION SPECTRUM "

Photographs are required.

Xmtr. & Site ldentification:ARSR-1B~A 5110.11pate: 12/11/62

Xmtr. Serial No,: 54 BW of Measuring Instrument:_20 kc |

Tuning Band (Mc):_ 1240-1350 Cable Type & Length: 100'RG-260/U

Signifticant Control Positions: Radar Antenna Linear 6"RG-8/T %
Polarization (Horizontal) Transmitter B, Time 1350 ' ?

Measuring Devices: Weinschel Attenuators Type 210, FXR&RIC Filters |

Polarad SA-84, HP-616B, HP-540B, Lavoie LA-70A, Polarad CA-S
Modulation: Pulse PW¥(us): 1.8 .PRF(pps): 360
!
Xmtr. . Signal | Test | Atten- Spectral ;
Tuned Freq. Gen. Ant. uation |Cable Power
Freq. ] Analyzed Af Output | Gain | Inserted|Losses Density
(ic) (Mc) (sMc) | (dbm) (db) (db) (db) (dbm/kc/m?)
297.8) 2944.3 | -1.4 | -85.3 | 17.8 0 8.2 | -77.1
_ : -1.1 1-80.0, 1 -71.8 .
L : -0.8 |-75.7 ) -67.5
: -0.6 |-75.7 i -67.5
-0.3 |-78.0 -69,8 .
-0.2 |-76.1 ~-67.9
0 -75.7 ’ B : -67.5
0.1 -75-37 -6711 |
0.5 |-77.3 ~69.1 ;
0.7 |-82,3 -74.1 f
0,8 1-85.3 ~77.1
1,1 1-85.3 ~77.1
1.3 [-92.3 - _ =74.1
1.4 {-80.5 ) : =72.3
1.7 1-30.5 =72.13
1.9 -89 3 -74.1
2.1 l-24. 5 : _~76,3
2 3 l.aa g =75.6
¥ ; 25 ka3 3 { -77.1

Heazurerent Instructions

For each transmitter atandard teat frequency take data to
d2ternine the roceived pewar donsity rer Xc of bandwidth for each
tramsanitter spuricus outpui, Take enough points Af about the
spuricus cutput maximum to descrite the envelops of the spurious

. outgpui.
+-- - - Usea reverse side for block diagram and remarks.
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Jad FORM 3572.3

TRANSMITTER MEASUREMENT
EMISSION SPECTRUM

Photographs are required.
Xntr. & Site Identification: ARSR-1B-A 5110.1lpate: 12/15/62

Xntr. Serial No,: 54 BY of Measuring Instrument: 20 kc
Tuning Band (Hc):_1240-1350 Cable Type & Length:100'RG-260/U

Significant Control Positions: Radar Antenna Linear
Polarization (Horizontal) Transmitter B, Time 1448, 1500
Measuring Devices: Weinschel Attenuators Type 210, FXR&RLC Filters
Polarad SA-84, HP-614A, HP-540B, lavoie 1A-70A, Polarad CA-L

Modulation: Pulse PW(pus): 1.8 JPRF(pps): 360

Xatr. . Signal | Test | Atten- Spectral

Tuned Freq. ' Gen, ' | Ant. uation [Cable Power

Freq. | Analyzed A2 | Output | Gain | Inserted|Losses| Density

(M4c) - (Me) (+Mc) | (dbm) (db) (db) (db) | (dbm/kc/m®)

1348.2| 1347.0. | -6.27 | -61.9 | 10.8| 10.0 5.5 ~46.2
-4.,981 -61.9 ' 1 . -46.2 .
-4,86 | ~-58.0 , -42.3
-4,73 | -61.9 1 - -46.2
—4.48 | -57.4 -41.7
~4.22 1 =-61.9 =46.2
~4.09 | ~57.4 g : -41.7.
-3.97 1 -61.9 _=46.2
~3.84 1 -57.4 | .- _=41.7
-3.71 1 ~61.9 ' _=46,2
-3.451 _-57. 0 -41.3 |
-3.33 | 501 -44.4
-3.07 | .84 5 ~33.8
-2.94 | .85.6 i : -40.9
-2.83 | ~-52.8 . -37.1
-2,43 | =53.5 -37.8
-2,171-43.1 - =32.4
=2,051 49,8 =33.9
“1-qoL "45.6 -29 9
-1,791=-47.0 1 =31.3
=1.77.1-°3.7 .1 30,0 _ =230 |
=1 . 8712802 -1 : 2245

) W+ ~1,33 | .32 7 ¥ 4 | =22 0

Neasurerent Instructions

For each transmitiar standard test frsquency taks data to
dateraine the recaived powver dansity per %c of bandwidth for each
transmitter spuricus outpui, Taks enough points AZ about the
spurious cutput maxizum to describe the envelope of the spurious
cutiput, , _ ,

“"  Use reverse sids for block dlagram and remarks.

e
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J&B FORM 35743

TRANSMITTER MEASUREMENT
EMISSION SPECTRUM -

Photographs are required.

Xmtr. & Site Identification: ARSR-1B-A 5110.11 pate: 12/15/62 - i

Xmtr. Serial No.: 54 BW of Measuring Instrument: 20 kc

Tuning Band (Mc):__1240-1350 Cable Type & Length:100'RG-260/U

Significant Control Positions: Radar Antenna Linear -
Polarization (Horizontal) Transmitter B, Time 1448, 1500

Measuring Devices:_ Weingchel Attenuators Type 210, FXR&RIC Filters
Polarad SA-84, HP-614A, HP-540B, Lavoie LA-70A, Polarad CA-L

Modulation: Pulse Pa(us): 1.8 .PRF(pps): 360

Xnmtr. - Signal | Test | Atten- 8pectral

Tuned | Freq. Gen, Ant. uation [Cable ‘Power

Freq. | Analyzed Af | Output | Gain | Inserted|Lcsses| Density

(Mc) (Mc) (+Mc) | (dbm) (db) (db) (db) | (dbm/kc/m?)

1348.2| 1347.0 [-1.14 | -57.5 | 10.8] 40.0 | 5.5 | -21.8 !
-.91 | -62.0 , _-26.3 o
— 67 [ =33.6 1 . =17.9 <
-.43 ?-ss.g N , -23.9 S
0 -43, ' ~7.8

64| -50.8 10.0 =35.1 .
1,03 | -43.0 -27.3
1,16 | -52.8 =37.1
1,98 | -49.0_ =33.3
1,53 | -54.5 -38.8
1.68 -52.9 . -37.2
1.92 -54.7 -39,0
2,17 1 =532.9 ' i =37.9
2.43 ~57,0 ; i -41.3
2.589 -54.1 -33.4
2.9 ~57,3 -41 4
3.20 | -81.1 -23,.4
223 | =57.7 =49 0
2 711 ~34.8 =12.9
2 a4 -59.0 =-42.3
3.93 -53.7 -40. 0
4.97 -39.7. =45 0
4 | 4.25 | -335.7 J =40, 0 :

Heasur2=eat Ingiructicna

For each trarmsaltisr standard t23¢ frsquancy tala daia to
dzteraine th2 raceivsd power darn3ity par ke of bandwidth for each
transnltter sruricus sutzut. Talka snough polnts A2 alout ih
spurious cutjut maxicua to da2zcribs tha envalors of ti2 spurircus
cutput. ‘ N

Use revar3? sidas for block diagram and ramarks,




JaD FORM 85723

TRANSMITTER MEASUREMENT
EMISSION SPECTRUM

Photographs are required.
Xmtr, & Site Identification:ARSR-1B-A 5110.11 Date: 12/15/62

Xmtr. Serial No,: 54 BW of Measuring Instrument: 20 kc
Tuning Band (Mc): 1240-1350 Cable Type & length:100'RG-260/U

Significant Control Positions: Radar Antenna Linear 6'RG~-8/U
Polarization (Horizontal) Transmitter B, Time 1535

Measuring Devices: Weinschel Attenuators Type 210 &R rs
' Polarad SA-84, HP-614A, HP-540B, lLavoie LA-70A, Polarad CA-L
Modulation: Pulse PW(us): 1.8 .PRF(pps): 360
Xnmtr. . Signal | Test | Atten- Spectral
Tuned Freq. Gen., Ant. uation [Cabls | Power
Freq. | Analyzed Af | Output | Gain ]| Inserted|Losses| Density
(Mc) (¥c) (+4c) | (dbm) | (db)- (db) (db) }(dbm/kc/m?)
1348.2] 1263.7 | -3.49] -57.9 |10.0 | 10.0 5.9 -41,6
- ~-2.83] -53.6 4 -37.3
=3,72] =55.5 | . : =39,2
~2,.51] -53.3 1 - -37,0 |
-2.18f -57.9 ) =-4]
~1.85] =-51.6 -35.3
~1.631 -57.0 ~ : -40.7
' -1,311 -51.1 -3 |
' ' -1.09] -55.5 - . -39,2 |
-0.87] -49.2 ' -3
-0.50] -53.5 -37.2
0.00] -40.5 =24 .2
Q.55! ~57.0 : : =40 7
0.93] -s52.8 : =35.2
1.321 Null Mull
1.53 =54.3 -38,0
1,721 _=-B3,5 : =37.2 |
o a0l _=53.9 . =353,9
| » 2489 Mmll o 3 ¥ Nyll

Maasura-ent Instructions

For each transaitter standard teat Irequency taka data to
daternin2 tha rescsivad power dansity par %Xc of bandwidih for each
transaitisr ssurious output. Talke enough points A2 atout tha
spurious cutput maxizum to descrite tha envelora of the spurious
cutput. . . _ ,

Usa raverza sida for block diagraa and remarks.

v
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JAB FORM 5372.3

TRANSMITTER MEASUREMENT
EMISSION SPECTRUM ..

Photographs are required.
Xmtr. & Site Identification:ARSR-1B-A 5110.11 Date:12/15/62

Xmtr. Serial No,: 54 BW of Measuring Instrument: 20 kc
Tuning Band (Nc): 1240-1350 Cable Type & length:100'RG-260/U

Significant Control Positions: Radar Antenna Linear 8 'RG-8/U
Polarization (Horizontal) Transmitter B, Time 1830
Measuring Devices: Weinschel Attenuators Type 210, FXR&RIC Filters

Polarad SA-84, HP-616B, HP-540B, Lavoie IA-70A, Polarad CA-~S

Modulation: Pulse PW(us): 1.8 _.PRF(pps): 360
Xmtr. - Signal | Test | Atten- Spectral !
Tuned Freq. Gen, Ant. uation |Cable Power i
Freq. | Analyzed Af | Output | Gain | Inserted}losses| Density
(Mc) (dc) (xc) | (dbm) (db) (db) (db) ] (dbm/kc/m?)
1348.212694.6 -3.32 | -86.2 | 17.3 0 7.8 -78.6
_ =3.00 -sg&z ) -79;5 .
-2,89 1 -85.1 , -77. i
-2,78 | -85.1 1" =77.5
-2,68 ] -87.2 : -79.6 . |
-2,46 | —-87.2 ~79.6 i
-2.36 | -84.3 i : -76.7
-2.25 ] -83.6 -76.0 ]
. -2,14 1 -85.1 -77.5 §
~-1,.98 -87.2 , -79.6 !
-1.83 1 -86.6 =79,0 '
=171 ~83.6 =76,0
-1.50| -83.0 - i ~75.4
-1.39 1 -84.9 ' : -78.3
-1.28 1 -87.2 | _ ~79.6
-1.07 | -83.0 =75.4
-0.851 -79.8 : =72.2
-0.54 -35.8 i =73.2
=0,43 =81.68 =740
-0,11 { ~73.2 =A5.8
0 -73.4 < 24 @
Q.32 ~73. 1% 1. : 2105 .
o R [V -BM \ E _w e

Heasurenent Izstructions

For each transmitter standard test fraquancy toks data to
determine the receivad power denaity per ke of bandwidth for each
transmitter sruriocus output. Take enough poinis 41 about tha
spurious ocutput maxizua to describe tha envelors of itia spurilous
cutput. , . N

' Use reverse side for block diagram and remnarks,




J&B FORM 8u72.3

TRANSMITTER MEASUREMENT
EMISSION SPECTRUM

Photographs are required. .
Xmtr. & Site Identification: ARSR-1B~A 5110.11Date: 12/15/62
Xmtr. Serial No,: 54 BW of Measuring Instrument: 20 kc
Tuning Band (Mc): 1240-1350 _ Cable Type & Length: 100'RG-260/U
Significant Control Positions: Radar Antenna Linear 6"RG-8/U

Polarization (Horizontal Transmitter B, Time 1830
Measuring Devices: Weinschel Attenuators Type 210, FXR&RIC Filters
Polarad SA-84, HP-616B, HP-540B, Lavoie LA-70A, Polarad CA-S

Modulation: Pulse PW(us): 1.8 .PRF(pps): 360
Xmtr. . Signal | Test | Atten- Spectral
Tuned Freq, Gen. Ant. uation jCable Power
Freq. | Analyzed Af | Output | Gain | Inserted|{Losses| Density
(Mc) (Mc) (2Mc) | (dbm) | (db) (db) (db) | (dbm/kc/m®)
1343.2| 2694.6 |0.96 ~84.6 |17.3 0 7.8 =77.0
' 1.18 -87.2 | _-79.6
1.60 | -84.1 , -76,5
1.82 -84.1 1 =76.5
[ 1.93 -85.4 =77.8

Measurz=ent Instiructions

For each transmitter standard teat frsquancy taks data to
datermine the received powver da2nsity p2r 2c of bandwidih Zor each
transzitier spurious outpui. Take enougzh rolnis A2 about the
spuricus output maxizum to describe tha envelope of the spuricus
output. “ A~

Use reverse sida for block diagranm and remarks,
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TRANSMITTER MEASUREMENT

Photographs are required.

Xmtr, & Site lIdentification: ARSR-1B-A 5110.11pate:
Xmtr. Serial No,:

54

EMISSION SPECTRUM

JAB FORM 33703 ©

Tuning Band (Mc): 1240-1350
Significant Control Positions: Radar Antenna Linear
Polarization (Horizontal) Transmitter B,

BY of Measuring Instrument:
Cable Type & Length: 100'RG-260/U

20 ke

Time

1838

Measuring Devices: Weinschel Attenuators Type 210,

FXR&RILC Filters

Polarad SA-84, HP-616B, HP-540B, Lavoie LA-70A, Polarad CA-S

Modulation: Pulse PW(ps): 1.8 PRF(pps): 360
Xmtr, B Signal | Test | Atten- - | Spectral
Tuned Freq. Gen, Ant. uation [Cable Power
Freq. | Analyzed Af Output | Gain | Inserted| Losses Density
(Mc) (Mc) = | (+Mc) | (dbm) (db) (db) (db) |(dbm/kc/m?)
1346.2] 4041.4 -0.906 -80,01 19.9 (4] - 10.9 -68.4

b =0.61 -80,0 . -63.4
-0.43 | -78.8 -~67.2

=0.35 -75.6 -64.0

-0.26 =73.0 ~-61.4

-0.09 =73.0 ~61.4

0.00] -72.3 ~-60.7

0.09 -73.2 -61.6

0.17] -75.4 -63.8

V.35 -76.3 -64.7

0.56 =-80,.0 ~-68.4

0.87 ~77.5 -65.9

1.04 -79.3 i -67.7

J 3 1.22 -79.3 1 i ) -67.7

Measurement Instructions

For each transmitter standard test fraquency take data to
datarmine the received powver dansity ror k¢ of bandwidih for each
transmitter spurious outpui, Take enouzh polats af aboui the

spurious output maximum to descrite the envalope of the spurious

ocutput, :
Use reverse side for block diagram and remarks,

sy A
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5.2.5 Modulation Characteristics

The purpose of this test is to recover information on
the amplitude versus time characteristics of system radiated out-
put. Figure 5.2.5-1 is a block diagram of the setup for the
modulation characteristics test. The receiver is tuned to the
fundamental or spurious enission of the radar transmitter. The
pulse envelope is recovered, displayed on the oscilloscope, and
photographed. In order to permit a low distortion recovery of
the pulse envelope, the 3 db bandwidth of the receiver should be
at least 2/W, where W is the nominal pulse-width. A bandwidth
of at least 1 megacycle is then required for the 2 microsecond
pulse of the ARSR radar. Two bandwidths are available in the
Stoddart NM-62A. These bandwidths are 0.5 megacycle and 5.0 mega-
cycles. All pulse envelopes were recovered with the bandwidth
switch in the 5.0 megacycle position.

Fundamental frequency rejection filters were used
wherever possible when recovering the pulse envelopes of spurious
emissions above the radar fundamental.

Pulse envelopes of spurious emissions were obtained with
" the radar transmitter tuned to the three standard test frequencies.
Photographs of these pulse envelopes are shown in Figures 5.2.5-2
through 5.2.5-6. Data are recorded on three (3) data sheets.




Po

Pol arad
CA-L, CA-S

6' RG8/U

100' RG260/U

6' RG8/U

Receiver
Stoddart
NM-62

Video

Tektronix
545A

Poloroid
Scope
Camera

Figure 5.2.5-1. Mecdulation Characteristics Test Block Diagram.




(E) f=1396.9 Mc

8 ) f=1085.1 Mc

(c,) f=1306.9 Mc (GL) f =1456.6 Mc

(D) f=1357.1 Mc (H ) f=1480.8 Mc

‘SWEEP TIME = 0.5 us/CM
- . SWEEP LENGTH = 10.0 OM

Figure 5.2.5-2. Modulation Characteristics Photographs (fo = 1257.8 Mc).

gy
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(1) f=1669.4 Mc (L) f=

(k) f=1898.7 Mc

SWEEP TIME = 0.5 us/M

SWEEP LENGTH T10.0 CM

Figure 5.2.5-3, Modulation Characteristics Photographs (f o = 1257.8 Me).

2fq ¥ 2515.6 Mc

) f=1790.3 mc (M) f:afo

ST S N

e g
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(Do) f=1397 Mc

(BC) f:1085 Mc (Ec) f= 1647 Mc

SWEEP TIME = 0.5 pus/CM :

SWEEP LENGTH = 10.0 CM

Figure 5.2.5-4. Modulation Characteristics Photographs (f . 1297.8 Me).

*eo




(Gc) f2362.7 Mc (Jo) = 3398.5 Mc

(o) f: 2fg=2595.6 Mc

(1c) f-2944.8 Mc (Le) f =4004.4 McC

SWEEP TIME = 0,5 us/CM

SWEEP LENGTH = 10.0 M

Figure 5.2.5-5. Modulation Characteristics Photographs (f 0~ 1297.8 Mec).




(BH) f-“ 1085.4 Mc

(c,) f- 1266.5 Mc

SRS

(D) f =1402.2 Mc

SWEEP TIME = 0.3 us3/04

PR

SHEEP LENGTH = 10.C OV

Figure 5.2.5-6, Modulation Characteristics Photograghs (t 0" 1348.2 Mc).
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sy FORM 237¢. 4

TRANSMITTER MEASUREMENTS

MODULATION CHARACTERISTICS : ' .
*12/14/62
Xutr, & S8ite Identification: ARSR- lB-A 5110.11 Date: 12/11/62
Xnmtr. Serial No.: 54 Tuning Band (Mc):_ 1240-1350

Measuring Devices: Stoddart NM- 62A, Tektronix 545A,; Poloroid Scope
Camera, Polarad CA-L, CA-S

Significant Control Positions: Tr.ansmitter B, Linear gg;grizg‘n gn
(Horizontal) ‘ :
Modulation:___ Pulse ___PW(us):_1.8 PRF(pps):. 360
: g o
Transmitter Data ] s Scope Data
Xmtr. 1 ,
Tuned Frequency | 8§ | Sweep Sweep | Vert. ‘Vert.
Frequency | Analyzed Ow I'lgth. |  Time Dist, Anmpl.
(Mc) - (Mc) a8 | (cm) (us/cm) | (cm) (v/cm)
1257.8 1257.8 A, | 10 0.5 4 2
! 1085.1 By | '
! 1306.9 C,. .
! 1357.1 D,
i 1396.9 E, .
9 1417.9 Fy. )
1456.6 Gy '
1480.8 H
1669.4 )
1790.3 dJy,
1898.7 Ky, ,
2515.6 Ly .
¢ ¥ l3773.4 ML ! | r

Measurement Instructions

Purpose of test i3 to obtain 1nformation on amplituds versus
time characitdristics of the systeam radiatad ocutput. Hake test at
each standai‘d test fraquancy for the fundazental and all spurious
signals analy%éd in the Spurious Ealssion teat,

Photograpls are requirad.
Use reverse ‘side for bleck diagras and remarks,

*o

-



J&B FORM 5%72.1

TRANSMITTER MEASUREMENTS
MODULATION CHARACTERISTICS

*12/19/62

Xnmtr., & Site Identification: ARSR--1B-A 5110.11 pate:_ 12/11/62
Xmtr, Serial No.: 54 Tuning Band (Mc): 1240-1350
Measuring Devices: Stoddart NM-62A, Tektronix 545A, Poloroid Scope
Camera, Polarad CA-L, CA-S : .
Significant Control Positions: Transmitter B, Linear Polarization
(Horizontal) ‘ o
Modulation:  Pulse ___PW(us):_1.8 PRF(pps):.360
~ &g ' |
Transmitter Data ,g_g Scope Data
Xmtr. SR
Tuned Frequency | 39 | Sweep Sweep | Vert. "VYert.
Frequency | Analyzed o+ | Lgth. Time Dist. Anmpl,
(Mc) (Mc) 28| (cm) (us/cm) (cm) (v/cnm)
1297.8 *| 1297.8 A | 16 | 0.5 4 2
. 1085 3¢
1197 Cc
. 1397 D¢
1647 B
1898 Fe K ;
2362.7 G “
2595.6 He
2944, 8 Ic
3398 .5 Ic
.3893.4 Ke |
4004.4 Le | ¥, ; \

Heasurement Instructions

Purpose of test is to obtain information on amplitude versus
time characteristics of the system radiated output. MKake test at
each standaird test frequency for the fundamental and all spuriocus
signals analyz&#d in the Spurious Emission test,

Photograpghs are required.
Use reversa ‘side for block diagram and remarks,




JA3 FOPM 8572.¢

TRANSMITTER MEASUREMENTS
MODULATION CHARACTERISTICS

Xmtr., & Site Identification: ARSR-1B-A 5110.11 pate: 12/15/62 -
Xmtr. Serial No.: 54 ° Tuning Band (Mc): 1240-1350
Measuring Devices: Stoddart NM-62A, Tektronix 545A, Poloroid Sccpe
Camera, Polarad CA-L, CA-S
Significant Control Positions: Transmitter B, Linear Polarization

(Horizontal)
Modulation: . Pulse P¥(ps): 1.8 PRF(pps):.360
: 8 g '
Transmitter Data %.3 Scope Data
Xmtr. "‘ﬁ' _
Tuned Frequency | S 9 | Sweep Sweep Vert. ‘Vert.
Frequency Analyzed _g: "Lgth. Time Dist. Anmpl.
(Mc) (Mc) ae | (cm) (us/cm) | (cm) (v/cnm)
1348.2 1348.2 Ag | 10 0.5 4 2
1085.4 Sn .
1266.5 Cx
1402.2 Dy .
1644.5 Ey
1895.5 Fy
2696.4 Gy
| 4044.6 Hy
Measurement Instructions ‘
Purpose of test is to obtain information on amplitude versus .
time charact®ristics of the system radiated output. IMake test at
each standarldl test frequency for the fundamental and all spurious
signals analyZed in the Spurious Eaissicn test. .
Photographs are required,
Use reverse 'side for block diagram and remaris.




5.2,8 Carrier Frequency Stability

The purpose of this test is to determine the transmitter
frequency stability. This test is usually deleted where the
transmitter frequency is derived from a crystal whose frequency
stability is better than the accuracy of the measuring equipment.
In the case of the ARSR transmitt;r, the frequency is obtained
from the magnetron oscillator whose frequency stability is not
as good as the accuracy of the measuring equipment. Figure 5.2.8-1

is a block diagram of the measurement setup for this test.

Frequency is measured by the Interpolation method
where a sﬁecial interpolation or transfer oscillator is used
to zero beat against the frequency being measured. The transfer
oscillator contains a highly stable 100 to 220 Mc oscillator
generating barmonics for comparison. The transfer oscillator
is tuned until one of its harmonics beat with the unknown fre-
. quency. The transfer oscillator frequency multiplied by the |
harmonic number is the frequency of the unknown. A frequency _
- meter with an accuracy of 1 part in 106 is used to measure the i
frequency of the transfer oscillator. ' ’ '

Frequency measurements were made on the ARSR trans- i
mitter at 15 minute intervals for a period of four hours. The
output signal was sampled at the same directional coupler output
in this test as in the Power Output test.

Maximum frequency deviation measured in this test was
359 kc.

The data are recorded on one (1) data sheet. :i

)
¥
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TRANSMITTER MEASUREMENTS
CARRIER FREQUENCY STABILITY

Xmtr. & Site Identification:__ ppsp_1R-»s Date: 30.0 ,n
Xmtr. Serial No.: g4 Radio Set:
Tuning Band:(Mc): 1210-1250 Xmtr. Tuned Freq. £, (Mc):

Modulation: Pulse PW(.s):_1.8 PRF(pps):__ 260

Significant Control Positions:__ padar Antenna Linear Polarization
(Horizontal), Transmitter B

Measuring Devices: Lavoie La-708, Hpr-5408B., Tektropix 5458 .
: Frequency
Time Relative Frequency Deviation
of Time Meter Dial Frequency Af

Day (min) Reading (Mc) (kc)
1830 0 1297,2138 0
1845 15 1296.8552 =-358.6
1900 30 1297,.1830 -20.8
1915 45 1297, 2467 32,9
1930 60 1297 .0680 ~=145.8
1945 75 1297.1386 =75.8
2000 90 1297.2195 5.7
2015 105 1297.2649 511
2030 120 1296,9762 =237.6
2045 135 1297,1394 =74 .4
2100 150 1297,.4747 260.9
2115 165 1297.0084 =205.4
2130 180 1297.1504 =63 .4 |

.2145 .195. 1297.1542 =59 _ &
2200 *210 129724024 73.6
2215 295. 129725854 51.6
2230 240.. 1297 0400 =172.9

Measurement Instructions

Tune transmitter to mean frequency of each band., Obtain fre-
quency readout 15 minutes after transmitter is turned on ard at
15-minute intervals thereafter up to 4 hours, or until a definite
trend in data is established, whichever time is less. Frequency
accuracy of at least one part per million is required.

Use reverse side for block diagram and remarks.

. e wwe A
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5.4 ANTENNA MEASUREMENTS

Antenna patterns were to be made only if they could
be obtained with the antenna rotating at a speed of 1 rpm or
less. The ARSR-1B-A antenna normally operates at 6 rpm and
can be operated at speeds of 9 and 12 revolutions per minute.
There are no provisions for rotating the antenna at speeds
slower than 6 rpm. Since the measurement team was required
to restore the antenna to normal operation within a period
of 30 minutes, no elaborate modification could be used for
driving the antenna. The large antenna drive motor could not
be disconnected from the drive shaft of the antenna. A small
variable speed motor which had been used successfully in other
tasks to reduce the antenna speeds was used to drive the ARSR
antenna. A flat-belt pulley was used on a collar between the
motor and antenna drive shaft. No trouble was experienced in
driving the antenna when the wind speed was down to a few miles
an hour. However, when the wind speeds were above 5 miles per
hour the speed of the antenna would vary depending upon the
antenna bearing and wind direction. At high wind speeds, the
motor would stall when the antenna came into the wind.

During the time of the spectrum signature measurements,
the radar was never obtained during periods of very low wind
velocities due to missile firing priority. Due to these circum-
stances, no antenna patterns were obtained.

*o
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Section 6

PULSE COUNT INVESTIGATION

This test was made as part of a continuing investi-
gation into the possibility of using a pulse counting technique
for emission spectrum measurement of a radar with scanning

antenna.

Figure 6-1 is a hlock diagram of the setup for the
Pulse Count test. In some of the earlier tests in this program,
it bhad been found that the counter would read as much as three
times the PRF when the receiver was connected directly to the
counter. It was determined at the time that a pulse generator
or some other threshold device was needed in order to isolate the
receiver from thé counter. The Tektronix scope was found to have
a built-in threshold device in the input triggering system. By
placing the sync selector to external and by adjusting the trigger
level, it was found the voltage level could be adjusted to the
point where the trace is triggered. The scope will trigger a
. trace for each pulse that exceeds the trigger threshold and will
not trigger again until the trace hads completed its horizontal
sweep. The sweep must be set to a speed such that the trace is
completed before the time for the next pulse. A pulse is present
at the "A" gate output of the oscilloscope each time the trace is
triggered. The total pulse count can be obtained by connecting
this output to the input of the counter. )

The receiver is tuned to the radar transmitter funda-
mental frequency. With the counter threshold set just above the
level at which noise pulses are counted, the signal generator is
connected to the receiver input and tuned to the receiver fre-
quency. A calibration is then made to determine the minimum pulse
power required for the counter to register the full count of signal
generator pulses. The signal generator pulse output is set to the
same PRF (360) and pulse width (2 microseconds) as the ARSR radar.
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Signal generator power and pulse count for a ten-second interval
are tabulated below.

Signal Generator Output Pulse Count

(dbm) (10 seconds)
-81 68
-80 133
-79 222 ¢
-78 386
-77 668
=76 1050
=75 1521
~74 2011
-73 . 2571
-72 3032
=71 3372
~-70 3537
-69 3611
-68 3624
~67 3628
-66 3629

The receiver is now connected to the test antenna
which is directed toward the radar. With the radar restored
to normal operation (6 rpm and antenna elevated 2.5°), the
pulse count for a single scan is taken with the receiver at
maximum sensitivity.

The counter is set to count for 10 seconds which is
the time of a single scan for an antenna rotating at 6 rpm.
Attenuation is then inserted between the antenna and receiver
input and the 10 second pulse count taken for each attenuator
setting. Attenuation is inserted until the false cocunt level
is reached. The receiver is tumed in discrete frequency steps
above and below the radar tuned frequency and the above pro-
cedure is repeated. The radar transmitter was tuned to the
mean standard test frequency of 1255.8 Mc for the Pulse Count
test. The data obtained in this test are tabulated below.
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Receiver Tuned Below fo

Receiver Receiver Pulse

fo Deviation Frequency Attenuation Count
(Mc) (Mc) (Mc) (db)

1296.8 0 _ 1296.8 0 3585

10 3576

20 3556

25 3531

30 3500

35 3450

. 40 © 3315

45 3062

50 2668

55 2075

60 1204

65 409

70 - 108

75 45

80 37

85 28

90 27

95 18

1296.8 -1.0 1295.8 0 3577

10 - 3554

20 3496

30 3279

40 2589

45 2008

50 1242

55 454

60 114

65 42

70 30

75 28

80 23

85 16

90 12

1296.8 -2.0 1294.8 0 3567

10 3525

20 3429

30 3020

35 2597

40 1949

45 1110

50 380
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Receiver Receiver Pulse
fo Deviation Frequency Attenuation Count
(Mc) (Mc) (Mc) (db)

1296.8 -2.0 1294.8 55 106
60 51

65 33

70 27

75 23

80 12

1296.8 -3.0 1293.8 0 3553
10 3495

20 3339

. 30 2675

35 2243

40 1433

45 607

50 183

55 59

60 34

65 26

70 22

75 14

1296.8 -4.0 1292.8 0 3532
10 3413

20 3182

30 2442

35 1722

40 921

45 265

50 78

55 34

60 28

65 27

70 21

75 10

1296.8 -5.0 1291.8 0 3477
10 3319

20 2839

30 1655

35 846

40 282

45 84

50 39

55 27

60 25

65 19

70

183
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Receiver Receiver Pulse

fo Deviation Frequency Attenuation Count

(¥Mc) (Mc) } (Mc) (db)

- 1296.8 -6.0 1290.8 0 3459
10 3252

20 2553

30 1056

35 441

40 117

45 51

50 29

55 25

60 21

65 10

1296.8 -7.0 1289.8 0 3406
10 3086

20 2283

30 872

35 277

40 89

45 41

50 27

55 25

60 16

1296.8 -8.0 1288.8 0 3329
10 2945

20 1985

30 640

35 204

40 69

45 33

50 32

55 23

60 12

1296.8 -9.0 1287.8 0 3106
10 2532

20 1315

30 292

35 80

40 45

45 25

50 21

55 19

60 10




Receiver Receiver Pulse

fo Deviation Frequency Attenuation Count
(Mc) (Mc) (Mc) (db)

1296.8 -11.0 1285.8 0 3398

' 10 3066

20 2245

30 427

35 288

40 86

45 58

50 . 29

55 23

60 20

65 9

1296.8 -15.0 1281.8 0 2556

10 1666

20 662

25 332

30 165

35 48

40 33

45 23

50 16

55 10

1296.8 -19.0 1277.8 0 2669

10 1884

20 871

25 417

30 168

35 62

40 31

45 20

50 15

55 11

60 6

1296.8 -27.0 1269.8 0 2875

10 2203

20 1225

25 691

30 311

35 101

40 34

45 27

50 26

55 16

60 16
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Receiver Receiver Pulse
fo Deviation Frequency Attenuation Count
hlcf lecf (Mc) (db)

1296.8 -32.0 1265.8 0 2785
10 2131

20 1156

30 254

35 67

40 30

45 24

50 . 21

58 13

60 15

1296.8 =39.0 1257.8 0 2769
10 2039

20 10565

25 538

30 231

35 69

40 47

45 30

50 28

55 12

60 10

1296.8 -65.1 1231.7 0 2415
10 1385

20 407

25 156

30 56

35 35

40 30

45 21

50 9

55 13

1296.8 -114.7 1182.1 0 1502
10 319

15 73

20 39

25 32

30 32

35 27

40 15

1296.8 -124.7 1172.1 0 132
5 54

10 38

15 31

20 22

25 16
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Receiver Tuned Above fo

Receiver Receiver Pulse
fo Deviation Frequency Attenuation Count
- (Mc) (Mc) (Mc) (db)

1296.9 0 1296.9 0 3581
10 3555

20 3537

30 3421

40 3052

45 2673

50 2161

55 1449

60 522

65 69

70 43

75 31

80 24

85 21

20 16

1296.9 1.0 1297.9 0 3551
10 3494

t 20 3262
30 2628

35 2138

. 40 1297
45 279

50 66

55 33

60 27

85 22

70 17

75 9

1296.9 2.0 1298.9 0 3423
10 3217

20 2936

30 1619

35 1011

40 307

45 44

50 31

55 23

60" 21

) 65 17
70 7

*e
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Receiver Receiver Pulse
fo Deviation Frequency Attenuation Count
(dc) (Hc) (Mc) (db)

1296.9 3.0 1299.0 0 3464
10 3160

20 2117

25 1651

30 589

35 374

40 65

45 33

50 21

55 27

60 13

1296.9 4.0 1300.9 0 3328
. 10 2982
20 2159

25 1323

30 517

35 69

40 35

45 27

50 26

55 24

60 7

65 0

1296.9 5.0 1301.9 0 3399
10 3021

20 1931

25 1168

30 407

35 121

40 40

45 37

50 29

55 23

60 10

1296.9 6.0 1302.9 o 3292
10 2821

20 1772

25 934

30 233

35 32

40 34

45 25

50 36

55 32




Receiver Receiver Pulse
fo Deviation Frequency Attenuation Count
(dc) (Mc) (Mc) (db)

1296.9 7.0 1303.9 0 2855
10 2664

20 1190

25 478

30 137

35 95

40 26

45 24

50 25

55 14

60 14

65 9

70 12

1296.9 8.0 1304.9 o 3236
10 2509

20 977

25 397

30 124

-35 63

40 42

45 37

50 41

55 19

60 11

65 9

1296.9 9.0 1305.9 0o 3238
10 2453

20 908

25 359

30 103

35 45

40 46

45 34

50 30

S5 20

60 8

1296.9 10.0 1306.9 0 3027
10 2132

20 604

25 230

30 82

35 34

40 32

43 24

46 25

50 25

55 7
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Receiver Receiver
fo Deviation Frequency Attenuation Count
(Mc) (Mc) (Mc) (db)

1296.9 11.0 1307.9 0 2994
10 2093

20 653

25 316

30 101

35 46

. 40 29

45 26

50 33

55 22

60 26

65 13

1296.9 15.0 1311.9 0 2996
10 2106

20 743

25 346

30 121

35 48

40 35

45 24

50 29

55 17

1296.9 19.0 1315.9 0 2800
10 1759

20 549

25 219

30 79

35 46

40 35

45 29

50 21

55 14

60 11

65 9

1296.9 - 23.0 1319.9 0 2483
10 1425

20 419

25 205

30 68

35 38

40 29

45 26

50 22

55 11

60 11

*o




Receiver Receiver Pulse
fo Deviation Frequency Attenuation Count
(Mc) (Mc) (Mc) (db)

1296.9 27.0 1323.9 0 2099
. 10 1238
20 360

25 139

30 59

35 35

40 27

45 14

50 20

55 13 *

1296.9 31.0 1327.9 0 1931
10 901

15 536

20 253

25 103

30 45

35 31

40 31

45 22

50 16

k 55 12
1296.9 35.0 1331.9 0 1864
° 10 783
15 394

20 175

25 71

30 39

35 36

40 20

45 15

50 14

1296.9 39.0 1335.9 1] 1816
10 709

15 333

20 148

25 83

30 40

35 26

' 40 25
45 22

50 24

55 23

60 13
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Receiver Receiver Pulse
fo Deviation Frequency- Attenuation Count
(Mc) (Mc) (Mc) (db)

1296.9 43.0 1339.9 0 1840
10 679

15 358

20 148

25 78

30 40

35 33

40 28

45 27

50 11

1296.9 83.9 1380.8 0 2370
10 1467

15 960

20 582

25 263

30 92

35 46

40 39

45 21

50 17

55 15

1296.9 137.2 1434.1 0 1949
: 10 651

15 243

20 92

25 45

30 36

35 32

40 30

45 27

50 14

1296.9 182.2 1479.1 0 827
10 164

15 68

20 56

25 50

30 40

35 33

40 25

45 17




. .
Receiver Receiver Pulse
fo Deviation Frequency Attennaticn Count
¥c) (Mc) (Mc) (db)

1296.9 214.6 1511.5 0 110
. 5 55
10 36

15 37

20 30

25 17

30 15

1296.6 335.9 1632.8 0 290
5 66

10 39

15 31

20 30

25 18

30 14

35 17

1296.9 486.2 1783.1 0 45
S 35

10 22

15 © 17

|
\
Data obtained with the receiver tuned below f, is 3
plotted in Figure 6-2. In this figure, the pulse count with \
the maximum attenuation before the receiver is plotted as the
0 db level. All other points are plotted relative to this maxi- %
mum attenuation. From plots of these data, the relative power
level to that at tbe fundamental, at each measured frequency,
can be scaled at a constant pulse rate. Data obtained with the
receiver tuned above f, are shown plotted in Figure 6-3. A
receiver bandwidth of 0.5 Mc was selected for this test. Rela-
tive power level scaled at a pulse rate of 100 pulses per scan
is plotted in Figure 6-4. A comparison of Figure 5-4 with the
automatic spurious emission scans in Figures 5.2.3-19,20, and 21
shows a great amount of similarity between the curves,
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PULSE RATE (cycles/scan)
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Figure 6-2. Pulse Rate as a Function of Receiver Sensitivity, (-4 f).
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Figure 6-3. ‘Pulse Rate as a Function of Receiver Sensitivity, (+af).
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